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Free terprise 


WHAT IS IT? HOW DOES IT WORK ? 


Ov is a free-enterprise economy the chief motivat- lent combination of more production and more leisure. 
ing forces of which are the prospective rewards In other words, we can further increase the living 
for effort and risk-taking. Its smooth operation depends: standards and further decrease the working hours ot 
first, on adequate incentives for risk-taking, innovation, the American people by further intensifying our indus- 
and individual eftort; and second, on sufficient competi- trial efficiency. 
tion to minimize the need for government regulation This is no idle dream. It can be achieved, and it will 
and to prevent artificially high prices or wages from be achieved, if only we maintain the essential features 
being maintained in large segments of the economy. of our system of individual enterprise which alone 
‘Trouble comes when these incentives and this competi- makes possible this near-utopian goal. Intensification 
tion are tampered with or removed. of our efficiency, however, means that we can have full 
America was founded by men who had the urge to employment only if we expand enormously our produc: 
better themselves and the courage to take a chance. tion, and particularly our production of new goods. We 
These men uprooted themselves in Europe and braved can expand total production only if we have the mar- 
the unknown. They risked all for freedom. ‘They knew kets and the demands for the vast output of goods and 
that, to be free, they had to attain economic freedom. services made possible by our technological develop- 
Their goal was an economic freedom which permits the ment. ‘lo attain these, we will need to venture into new 
private ownership of property, the free choice of jobs, markets, new inventions, and new methods. Such ven- 
and free entry into entrepreneurial pursuits. Their tures involve risks, and risks will be taken only if there 
efforts, therefore, were directed toward individual op- is sufficient prospect of reward. 
’ portunity with no limit on individual achievement. Let us never lose sight of the fact that the essential 
! Their foresight and the endeavors of those who fol- features of free enterprise are the prospective rewards 
n lowed them created the world’s greatest industrial for risk-taking as well as for effort. 
t nation enjoying the highest standards of living. The evidence is clear that incentive methods of wage 
: We can take pride in the knowledge that our country payments will boost production. Carefully devised sys- 
has been the greatest single contributor to the world’s tems of salary payment with large differential induce- 
t physical assets even though we remember that an abun- ments for superior performance have been powerful 
i dance of natural resources contributed materially to means of raising the standards of managerial accom- 
America’s economic development. But the fact that our plishment. 
progress has been interrupted, again and again, by de- Free enterprise cannot operate effectively unless the 
Je pressions which resulted in enormous wastes of our wage and salary system offers greater rewards for greater 
human and material resources is sobering proof that effort. Neither can it operate effectively unless the pros- 
our economic mechanism still is far from perfect. pects for profit are sufficient to encourage the employ- 
Our peg rd per man-hour has been increasing at ment of resources which otherwise would be kept idle. 
the rate of 2%% per year. Improved machines and Unless the prospects of profit are superior to the 
greater efficiency fas more than tripled the output per prospects of loss, new ventures will not be undertaken 
hour of work since 1900. Looking to the future, this and going concerns will not expand or continue long 
annual rise indicates that our production per hour of in business. When the hope for profits wanes, employ- 
work will double in the course of the next 25 to 30 ment and production slump; when that hope revives, 
years. This means that we can have twice our present employment and production recover. 
volume of goods and services per capita or an equiva- Business initiative must be given every possible in- 
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ducement in order that maximum employment may be 
achieved through private enterprise. This involves the 
removal and avoidance of restrictions on business by 
government, by labor, and by business itself. 

Competition is the life-blood of the free enterprise 
system. Business and industry must rely upon efficiency 
rather than upon protection from competition for their 
survival. 

Those government controls which were made neces- 
sary during the war by the magnitude of government de- 
mands for goods should be lifted at the earliest pos- 
sible moment. As soon as the danger of inflation has 
receded, price controls must be removed and _ profit 
margins again left free to be determined by market 
forces. ‘The excess profits tax must be repealed and the 
burden of other taxes on business profits greatly re- 
duced. ‘lax laws should be revised so as to permit ade- 
quate rewards for assuming risks. The modernizing of 
anti-trust laws and their vigorous enforcement, not in- 
discriminate persecution, will be supported by all 
who really want free enterprise. Such measures will 
strengthen the incentives to expand old businesses and 
to start new ventures. 

Grants of unlimited monopoly powers to labor 
unions which enable them, consciously or not, to 
sabotage the profit incentive in business must be with- 
drawn. Labor has certain legitimate rights; and in order 
to preserve them and its freedom, labor must come to 
realize that its best interests lie in a well functioning, 
self-disciplined competitive free-enterprise economy. 

There must be evolved in the minds of business, 
labor, and the public a recognition of the need for pri- 
vate business enterprise and a realization that policies 
which throttle it are harmful not only to businessmen 
but to workers and consumers as well. Unless we 
achieve this understanding and avoid needless deter- 
rents to business expansion, we are likely to pay for our 
folly in the destruction of our free enterprise system. 

We cannot tolerate conditions in which special inter- 
est groups in business, labor, agriculture, or politics 
prevent free access to the market by would-be competi- 
tors. Such monopolizing of opportunities stifles progress 
and creates profits or wage rates based on artificial 
scarcity. In such cases government interference to 
open the market to all comers is clearly indicated. We 
must recognize the need for constructive policies by 
business, labor, and government which will insure the 
competition necessary for the successful operation of 
our economy. 

Increased government regulation and control of busi- 
ness activities is not conducive to strengthening the 
virility of private enterprise. Government ownership 
and operation of productive resources certainly is not 
to be condoned. The more government rules and regu- 
lates business, the less will be the incentive to assume 
risks and to exercise individual initiative. Government 
regulation of the detailed operation of industry inhibits 
progress, is prey to political pressures, and is subject to 
the human failings of its administrators. Better far the 


rough guidance and justice of vigorous, though some- 
what imperfect, competition than the uncertainty of 
arbitrary regulation. 

The gravest threats to our competitive system exist 
in legalized monopolies, such as the N.R.A. once com- 
prised, such as the labor unions and farm groups have 
recently achieved, such as businessmen themselves have 
sometimes sought. The power of labor monopolies to 
encroach on business profits will tend to interfere 
seriously with the needed flow of new investment. And 
when any group is strong enough to move the average 
level of costs as much as the labor groups and the farm 
groups are able to do, there is good reason to fear that, 
when we begin to approach high levels of employment 
and production in time of peace, these groups will in- 
duce a price-wage spiral which will waste money in- 
comes on price increases instead of permitting them to 
draw unemployed resources into production. While the 
demands of labor for collective bargaining rights and 
the demands of farmers for protection against the rigors 
of depression have validity, there can be no reason for 
excessive grants of power and privilege which threaten 
to make our system of free enterprise unworkable. 

Ours is a complex economic structure. The functions 
which prices, income, savings, investments, and taxes 
play in this system are difficult to comprehend. 

As I have said before: Thinking is hard work, and we 
will have to work hard if we are to develop business 
policies, labor policies, and government policies which 
will insure full employment and the opportunity for 
consistent profit. Yet only through such policies can we 
guarantee that private enterprise will be the predomi- 
nant source of jobs, income, and production. 

Even more difficult than thinking, and more impor 
tant, is the implementation of many policies that are 
in the interest of the free enterprise system. Not all 
measures will satisfy all people. Special interests will 
have to be subordinated to the total interests of the 
nation. Sacrifice and vision have been essential to the 
winning of the war. They will be no less essential to 
the winning of the peace. 

If we can gain recognition of the crucial role of in- 
centives for enterprise, if we stand squarely for com- 
petition and against protection or privilege for special 
interests, and if we bend our efforts to find satisfactory 
ways and means to prevent large-scale unemployment, 
we can have the full benefits which only a free enter- 
prise system can produce—in industrial progress, in im- 
proved standards of living, and in the preservation of 
our democratic ways of life, 


President, McGraw-Hill Publishing Company, Inc. 
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W uo said that the Kilgore bill is dead, that the 
control of science and research does not have in it 
enough political glamour to become a campaign issue 
in a presidential year? Old-time observers of the 
Washington scene who so advised us a few months ago 
are now beginning to realize that they may have 
underestimated the extent to which such a subject 
can be distorted by and for those who know so little 
about it. They overlooked the fact that muckraking 
and demagoguery depend not on facts and knowledge 
but on innuendos and implications. 


Some of the fallacious charges that have recently 
been made against research and scientific work are: 
(1) It has helped big firms to secure war contracts 
that will make it easier for them to beat down their 
small competitors after the war is over. (2) Small 
companies have been discriminated against in war 
contracts because they do not have large technical 
staffs. (3) Government research done in the universi- 
ties will further assist industry toward monopoly, 
especially if top-flight professors are hired away from 
the campus to carry on postwar projects. (4) For- 
eign patents seized from Axis owners may become the 
property of a small group of American firms which 
will thus be able to expand their bigness to the detri- 
ment of the smaller companies. 


From whom do such erroneous concepts and dema- 
gogie deductions arise? None other than the Vice 
President of the United States, in lending his support 
to the Kilgore Bill, had this to say about research : 


The application of modern seience should not be the 
exclusive domain of great corporations and cartels who 
can, if they desire, restrict and suppress new inventions 
and scientific information to suit their own purposes 
instead of the public interest. . . . Small business ean- 
not support the large and costly laboratories that are 
necessary for modern industrial research. To fill this 
need Government must make available these facili- 
fies. . . . I know full well that there are great fields 
Of necessary research which cannot and should not be 
entrusted to the sole control of private companies whose 
primary aim is to further the interests of their stock- 
holders. These companies, particularly the larger ones, 
are doing a fine job of industrial research. However, 


oue needs to foeus attention not upon the advancement 
which has been made but rather upon that which might 
have been made and was not. 


To attempt here to set Mr. Wallace aright on his 
facts would accomplish very little. He must know 
or could readily find out the true situation as regards 
the futility of suppressing new inventions and scien- 
tific discoveries. His own experience in helping to 
set up the Regional Research Laboratories of the 
Department of Agriculture should have taught him 
that full-blown industries do not spring from test- 
tube experiments but take long years of patient and 
costly development. Finally, he need but consult the 
Alien Property Custodian to find out how hard it has 
been for him to sell licenses for the cream of the for- 
eign patents. 

Mr. Wallace has had little to say of late about syn- 
thetic rubber as the potential casus belli for World 
War III. But other officials, including the President, 
have made equally sweeping statements to the effect 
that a large part of this new and vital domestic indus- 
try—in which three-quarters of a billion dollars of 
taxpayers’ money has been invested—may yet have to 
be sacrificed in the interests of international relations. 
Perhaps that is true but most chemical engineers want 
to see that the industry is given a chance to compete 
on an equitable basis against the machinations of any 
foreign cartels whether of English, Dutch or Japanese 
control. Fortunately this problem will not come up 
for settlement until after the next presidential elec- 
tion, but it is perhaps too much to hope that it will 
escape being kicked around as a political football 
when the 1944 campaign really gets under way. 

Meanwhile Senator Kilgore of West Virginia and 
his astute collaborator, Representative Wright Pat- 
man of Texas, continue to expand and extend their 
activities into subsidiary and related fields. Their 
latest proposals are aimed at the proper (political) 
disposition of what they estimate is a billion dollars’ 
worth of research results that have been aided by 
federal funds spent in governmental laboratories, 
semi-publie research institutes, educational institu- 
tions and private industries. They say they want to 
make certain that the control of radar, for example, 
doesn’t fall into the hands of grasping monopolies— 
that all war-born researches are dedicated to the 
publie that paid for them. This may be all right in 
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theory but somehow and soon we must get under way 
with an edueational program on the processes of pro- 
ducing wealth and creating jobs through scientifie and 
industrial People in all walks of life—in 
eluding the high places in Washington must be told 
the facts, convincingly and repeatedly. Only when the 
American public knows and understands that good 
living comes from private industry operating under 
a competitive system of free enterprise,—only then 
is our country safe from the muckraker and the dema- 
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WHEN YOU GO TO THE SHOW 


WHEN you attend, as we hope you will, the 19th Expo- 
sition of Chemical Industries in Madison Square 
Garden in New York during the week of December 6, 
may we respectfully suggest that you keep in mind 
the value of a two-way flow of ideas and plans? If, 
as a practicing chemical engineer in one of the proc- 
ess industries, you have an idea that is of importance 
to you and of possible interest to some equipment 
manufacturer, please consider exchanging it with one 
of his engineers who in turn may have an idea of 
importance to him and of possible interest to you. 
The chances are you will both benefit and when you 
get through talking you will each have two ideas of 
mutual interest and importance. 

One of our smart advertising friends calls this 
‘*synergistic’’ thinking—where two minds working 
together produce a result that is greater than the 
sum of its parts. We like to think of it as practical 
common sense of the sort that is sorely needed in these 
times when so much of our planning must of neces- 
sity lie beyond the immediate knowledge and experi- 
ence of the planner. One of the best and easiest ways 
to get down to bedrock in our postwar planning is to 
begin thinking and talking in terms of the engineering 
materials and equipment that will be needed to trans- 
late laboratory ideas into pilot plants and then on 
into full-scale production. It is not too soon to start 
that process. 

Some postwar projects we have been told a little 
about recently contemplate expenditures of several 
hundred million dollars in new plants for synthetic 
fibers, newer plastics, fire- and moisture-proof coat- 
ings, and radical innovations for the textile and paper 
industries. New construction of essential chemical 
projects is still proceeding at the rate of $8,000,000 
to $10,000,000 a month. There is business to be done 
now and there is more aliead for those who are think- 
ing and planning far enough in advance of the pro- 
cession. 

There will be no room for mourners’ benches in 
Madison Square Garden next month. The machinery 
maker who wants a place to worry about the great 
flood of second-hand equipment that is going to engulf 
all of us after the war is over, had better stay away. 
The same advice applies to his customer who is unwill- 
ing to believe that even during the war basic improve- 
ments could have been made in materials and machin- 
ery. Fortunately for both parties, when and if many 
of the hastily built war plants are dismantled they 
will yield nothing but junk. Old-fashioned wood con. 
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struction and the use of non-critical substitutes and 
makeshift equipment helped turn out war goods in the 
emergency but will have little if any value in the post 
war economy. Meanwhile, too, we must not forget 
that engineers in the equipment companies have been 
busy improving their old designs and developing new 
and more efficient tools for after-war applications. 

So, for the forward thinking engineer and _ the 
equally progressive supplier of materials and machin- 
ery, this year’s ‘‘Chem. Show’’ should produce a 
profitable meeting of minds. Never was there a time 
when these two complementary forces could work 
together to better advantage for the chemical engi- 
neering profession. 


A.B.C.’S OF CONTRACT SETTLEMENTS 


ConTRACT settlements between Uncle Sam and indus- 
try involve at least three different kinds of headaches: 
(A) There is the problem of renegotiation to insure 
against excessive prices and profits. That affects only 
the money we have now or expect to make immedi- 
ately. (B) There is the matter of contract termina- 
tion as the cut-backs from the peak of war activity 
occur. That job may leave an industry or an indi- 
vidual company saddled with unsettled subcontracts, 
burdensome working stocks of goods, and other prob- 
lems that will take months, if not years, to straighten 
out. (C) Most important, there is the question of dis- 
posal of government-owned plants. If these are 
operated or leased or sold, they may become active 
postwar competitors of the very companies that 
pioneered in the development of the businesses they 
dedicated to the war effort. This means that govern- 
mental decisions will permanently influence, if they 
do not destroy altogether, the profit opportunity in 
many lines of industry. Unfortunately some officials 
in Washington admit not only their willingness, but 
also their deliberate intention, to make some of these 
plant settlement arrangements in a form that will 
definitely provide new and near-destructive competi- 
tion for pre-war ‘‘monopolies.’’ 


IMPORTANT CORRECTIONS! 


Arrer the following report on the Award for Chemical 
Engineering Achievement had already gone to press, it was 
discovered that there were several unfortunate omissions and 
inaceuracies that had escaped the attention of our reviewers. 
We regret particularly our failure to list the Gates Rubber 
Co. of Denver, Colo. as one of the seven companies that 
share in the award to the Copolymer Corporation, Under 
“Product or Service” we omitted reference to the pioneering 
work on butadiene by the Dow Chemical Co. and on the 
copolymer process by the Standard Oil Development Co 
We were in error in not listing the Los Angeles plant opera- 
tions of the United States Rubber Co. in addition to those 
at Naugatuck, Conn., and Institute, W. Va. Firestone Tire 
& Rubber Co. contributed to the process engineering 4 
Lake Charles, La., and Port Neches, Texas. Koppers Con- 
pany, as well as Koppers-United Co., should be cited for 
process engineering in connection with operations at Kobuta, 
Pa. Sinelair Rubber, Inc., is the correct name of the operat- 
ing subsidiary of the Sinclair Refining Co. For these and 
perhaps other more serious shortcomings not yet reveled, 
we humbly apologize.— Editor. 
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ia ON EVERY HIGHWAY in America, on every battle front of the world, are 
ficials men who are grateful for the work of American chemical engineers. 
th i Accurate ammunition and powerful explosives, fighting and bombing 
t will planes of aluminum, magnesium, plastics and plywood — powered by 
— super fuels of chemical synthesis — sulfa drugs, blood plasma, life- 
saving medicines, insect repellants, disinfectants and sterilizing agents 
to combat plague and disease, vital foods preserved and protected by 

remical the same weather-resistant organic chemical coatings that provide shelter 
i a for the manpower and machinery of war —these and a thousand other 
iewers. materials stem back to the creative and efficient functions of chemical 
Rubber 
oo Ol engineering in times of war. 

a Yet the whole progress of the war and much of the civilian effort 

on the that is behind it would have slowed to a snail's pace had it not been 
oa for the way in which the chemical engineering profession arose to meet 
0 = the challenge of rubber — of enemy control of a material so vital to the 
ino winning of the war and the preservation of our domestic economy. 
- a Synthetic rubber has saved us, if not from defeat, then certainly from 

Kobuts, discouraging delays and disappointments. Having won our rubber 
ae independence, America’s war machine, as well as our essential civilian 
averted, economy, can and will roll on to the inevitable victory. 
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America’s synthetic rubber program has been 
called the most important chemical engineering un- 
dertaking in the history of the world. To have 
crowded into twenty-four months a project that in 
normal times would have required a dozen years is 
in itself a miracle of engineering planning and con- 
struction. But before the plans could be made and 
the buildings started, tedious research was required 
on products and processes — some of which called for 
five-hundred times the scale of any operations for 
which American experience was available. Pilot 
plants were designed for experimental runs which 
were barely begun before being multiplied many 
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times for full-scale production. With literally scores 
of different raw materials and components involved 
in the final synthesis, it was no small task to plan 
and balance their production so that the program 
could proceed without delay or interruption. And. 
that all this could be done in a period of stress and 
confusion, when competing demands for critical 
materials and equipment components were being 
pressed so insistently by other war projects — this is 
the miracle of which the chemical engineering pro 
fession is so proud. 

Such an achievement has been possible only be 
cause American industry patriotically pooled its et 
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tire technical resources of knowledge, facilities and 
manpower. In accepting the challenge of our ene- 
mies, these companies in the rubber, chemical and 
petroleum industries made their carefully guarded 
secrets available not only to the government but also 
to their competitors. A true community of interest 
was developed under a plan that shared all pertinent 
Patents and processes on equal basis with others who 
cooperated in furtherance of the rubber program. 
The question of whether such a procedure could or 
should prevail after the war was not involved. Indus- 
trys responsibility was to get the job done, the plants 
built and rubber pouring from them. 


That is their status today. Nearly all of the plants 
are in operation and many of them have reached or 
are approaching their full productive capacity. In 
September we made more than 30,000 long tons of 
synthetic rubber. By December our output will cer- 
tainly exceed the tonnage of natural rubber we 
formerly imported during the same period. Next year 
the capacity of the industry will be 850,000 long tons 
—40 percent more than our normal peacetime re- 
quirements. Thus it is that we have achieved our 
rubber independence! Thus it is that we have helped 
our Allies to meet a world crisis! 

The American Synthetic Rubber Industry typifies 
on a national scale the same spirit of group effort 
and enterprise that we in the chemical engineering 
profession have long sought to encourage in our 
various companies. Progress is more rapid and secure, 
we believe, when chemical engineers are afforded the 
Opportunity to participate broadly in all the affairs 
of the process industries. Because the rubber crisis 
brought with it such a challenge and such an oppor- 
tunity, the Committee of Award has voted unani- 
mously to present the sixth biennial Award for 
Chemical Engineering Achievement to the American 
Synthetic Rubber Industry. 

Chemical & Metallurgical Engineering is pleased 
to join with the chemical engineering profession in 
thus honoring those units of American industry that 
have contributed so significantly to Chemical En- 
gineering’s Wartime Achievement. 


Respectfully submitted, 


S. D. KirKPATRICK, Secretary 
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E in the chemical engineering profession 
honor William M. Jeffers and Bradley 
Dewey for the leadership, technical direction and 
dogged determination with which they have helped 
to advance the synthetic rubber program. Together 
they proved an invincible team. They accepted the 
challenge of the Baruch Committee, defined their ob- 
jectives and fought their way to ultimate victory. 
Picking his analogy from the football field, Bill 
Jeffers likes to say his job as Rubber Director was 
that of “running the interference” while Colonel 
Dewey and his able technologists ‘carried the ball.” 
The game was hard at times because the opposition, 


WILLIAM MARTIN JEFFERS 
President, Union Pacific System 
Rubber Director, Sept. 17, 1942 to 
Sept. 4, 1943 
Born in Nebraska, Jan. 2, 1876, 
“Bill” Jeffers began working as an 
office boy for U.P. and came up 
the hard way as telegrapher, dis- 
patcher, trainmaster, superintend- 
ent, general manager and vice 
president, to reach the top job in 
1937. He says he'd rather be pres- 
ident of the Union Pacific than 
president of the United States, but 
at the latter's insistence, he has 
given his country a year of valiant 
service in one of the war's tough- 
est assignments. Now he’s back on 
the railroad, still fighting the battle 

of transportation. 


too, had its star performers and their popular follow- 
ings. But the score at the end of 1943 is certainly in 
ORD's (and the Nation’s) favor. 

The Baruch-Conant-Compton Committee drew up 
strict specifications for the job of rubber administra 
tor. “He should be a man of unusual capacity, a thor- 
oughly competent operating and manufacturing ex- 
ecutive, preferably with experience in the rubber in- 
dustry. No plan of organization,” it added, “could 
bolster up a weak man sufficiently to meet the diff 
cult problems he must face.” Director Jeffers needed 
no bolstering up. What he lacked in manufacturing 
experience in the rubber industry he more than made 
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BRADLEY DEWEY 
President, Dewey & Almy Chemical Co. 
Deputy Director, ORD, Sept. 29, 1942, 

Rubber Director, Sept. 15, 1943 
Born in Vermont, August 23, 1887, 
“Brad"’ Dewey followed Harvard's 
chemistry with chemical engineer- 
ing at M.I.T. before entering the 
steel industry as a research chem- 
ist in 1909. World War | found 
him a colonel in the Chemical 
Warfare Service where his work 
in the Gas Defense division won 
him the Distinguished Service 
Medal. With Charles Almy he 
founded the Dewey & Almy Chem- 
ical Co. in 1919 and through his 
own research and that of his staff, 
has pionered into many new fields, 
including a pre-Pearl Harbor plant 
for synthetic rubber. 


up in intensive study of his job and energetic deter- 
mination to see it through. When he resigned in Sep- 
tember, 1943 to return to his pressing responsibility 
with the Union Pacific, he could truthfully say that 
‘the big job,” that of building the plants, is “about 
done” and that Colonel Bradley Dewey, “a man of 
outstanding ability’, will see it through to comple- 
tion. 

From the very beginning, Colonel Dewey ap- 
proached his job as you would expect of a chemical 
engineering executive. He set out to build an organ- 
ization of technical men by bringing together a group 
of outstanding engineers, chemists and experienced 


operating officials. He encouraged free interchange 
of scientific information and set up working commit- 
tees to make certain that improved practices in one 
sector were quickly adopted all along the line. Nor 
is he lacking in those aggressive personal qualities 
that characterized his predecessor. He can and will 
see the job through. 

For all these reasons and more, the chemical engi- 
neering profession joins with other grateful Ameri- 
cans in paying respect to this pair of unusual public 
servants. They have done much to make possible 
that miracle we call the American synthetic rubber 
industry. 
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Industry’s Wartime Achievement 


By SIDNEY D. KIRKPATRICK 


_.. Japan struck at Pearl Harbor on December 7, 
1941, and quickly followed in succeeding months 
with the conquest and looting of the rubber lands of the 
Far East, we lost 90 percent of our normal supply of nat- 
ural rubber. So sudden was the blow and so shocking its 
portent that few people outside of a small group in the 
rubber, chemical and petroleum industries seemed able to 
evaluate its true significance. Fortunately for our country, 
however, these technical men, mostly research chemists and 
chemical engineers, had been at work for months (and some 
for years) in developing a broad group of products gener- 
ically known as “‘synthetic rubbers.” Even the most far- 
sighted of these men, however, had not completely visual- 
ized the vital role these products of the laboratory were to 
play in the national economy. 


These men did see clearly that highly mechanized and 
mobile warfare on land and in the air could not be fought 
without rubber — and lots of it. They had watched Ameti- 
can rubber consumption rise in 1941 to over 800,000 long 
tons, which was more than the entire world had produced 4 
decade before. They saw us accumulating a stockpile that 
by the time of Pearl Harbor had reached about 600,000 tons 
— not quite a year’s forward supply for America. Later, 4 
little was to come in from Ceylon and elsewhere as we 
drained every rubber port for its hidden supplies of the 
natural product. 

Soon it became painfully evident that America was on its 
own, as far as rubber was concerned. We had vital need for 
every pound we could get from every source. Heroic meas- 
ures were immediately taken to revive the dwindling pro- 
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duction of the Amazon Valley which in 1940 had given us 
but little more than one or two percent of our total require- 
ments. Scrap rubber had to be collected and reclaimed to 
the very limit of plant capacity. Yet it soon became more 
and more apparent that America had to depend on a tre- 
mendous and rapid expansion in the production of synthetic 
rubber. 

The story of how we have won and are still winning our 
independence from enemy-controlled sources of this indis- 
pensable material is known in broad outline to every Amer- 
ican schoolboy. From almost every radio, billboard, news- 
paper and magazine has come a dramatic account of this 
miracle of production, He has been told how three-quarters 
of a billion dollars of taxpayers’ money has been spent in 
building a great industry that should turn out more tons of 
synthetic rubber next year than all the rubber we used in 
1941. In less than two years the United States has replaced 
the production of rubber plantations that have been almost 
70 years in their development. Fewer than a hundred plants, 
designed, built and operated by 20,000 American engineers 
and workmen, will soon be producing as much rubber as 
400,000 natives could tap from 200,000,000 trees covering 
over 2,000,000 acres of the nearly 9,000,000 that have 
been planted since 1900. 

But the real story of this achievement is yet to be written. 
It is not the one that is told on the billboards, for it has but 
little popular appeal. It is a story of unselfish cooperation 
that critics of industry will find hard to believe. It will tell 
how individual firms and entire industries have set aside 


their normally competitive desires and, instead, have pooled 
their patents and processes, shared their research secrets and 
operating techniques, sacrificed their individual advantages, 
all for the common good. It is this interchange of technical 
information and managerial skill that has contributed most 
to the success of the synthetic rubber program, It is that 
phase of the achievement to which this article is directed. 
Before doing so, however, let us turn our attention mo- 
mentarily to the early development of the synthetic rubber 
program. 

In the months immediately preceding the outbreak of the 
war in the Far East, synthetic rubber had been a political 
football, bounced back and forth between competing and 
controversial groups in Government and, to a lesser extent, 
in industry itself. In the summer or early fall of 1941, 
however, official approval was finally obtained for a de- 
velopmental program that called for the construction of 
four plants, each with a capacity of 10,000 long tons per 
year. In certain respects even this was a bold step, because 
we had never produced more than 12,000 tons of any syn- 
thetic rubber in any previous year. 

The necessary butadiene was to come from four raw 
materials that, in turn, came from two principal * sources: 
butylene and butane from petroleum, and ethylene and 
acetaldehyde from alcohol. At that time the only commer- 
cial quantities of butadiene were being made from petro- 
leum and natural gas and this therefore, seemed to be the 
logical and most readily available source. Although alcohol 
offered some promising possibilities, its situation had be- 


TREE RUBBER — An achievement of seventy years of scientific cultivation and development. Here 
a native worker gathers rubber latex from one of the millions of trees on the large plantations 


of the Malay States. This one is near Singapore. 


© Ewing Gallowoy 
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come confused because of an apparent relation to molasses 
and sugar supplies then adversely affected by military and 
lend-lease requirements, Furthermore, at that time the ex- 
isting laws did not encourage the conversion of whiskey 
distilleries for the production of industrial alcohol. 

With the outbreak of the war in the Far East came dras- 
tic changes in the whole program. Capacity of the synthetic 


rubber plants was immediately increased to 120,000 long 
tons per year, as that for each of the four plants was 
tripled. The alcohol-butadiene plan was increased to yield 
a third of the total needs while the butane and butylene 
plants were to supply the remainder. In January, 1942, the 
program was again increased to 400,000 long tons, later to 
600,000 long tons, and early in May the War Production 
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Board raised the goal to its present total of 850,000 long tons. 

Meanwhile, Congress, in January, and again in March, 
had cleared away legal obstacles to permit a great expansion 
in the production of alcohol for butadiene, Equipment was 
moved east from existing alcohol plants on the West Coast. 
Molasses-using plants were quickly converted to grain, and 
as the whiskey distillers got into production on industrial 


* * * * 
TECHNICAL COMPETENCY 


“It is fortunate that the program for the needed 
plants is generally in the hands of as competent en- 
gineers as there are in the country. Probably the 
most interesting and satisfying part of our study is 
the confidence we have acquired in the men from 
industry who have the plans .in hand and who are 
satisfied they can lick the problem in the given time. 
Their competence and experience, their resourceful- 
ness and ingenuity are the best guarantees we have 


that they can do so.”’ 
From Baruch Report, Sept. 10, 1942 
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STRIPPING COLUMN 


alcohol it was possible greatly to increase the proportion of 
butadiene to be made from this material. The petroleum 
industry benefited by the change because the same distillates 
used as feed stock for butadiene could readily be diverted 
to meet the pressing needs for 100-octane aviation fuel 
Temporarily, at least, these early conflicts between the pe 
troleum and rubber programs were equitably resolved by 
the technical representatives of the Rubber Reserve Com- 
pany and the Office of Petroleum Coordinator. What was to 
develop later in the summer and fall of 1942 is another 
chapter in our story. 

Meanwhile let us return to the question of interchanging 
the scientific information which has been the basis for © 
much of the progress of the program. From the very be 
ginning it was evident that our most valuable asset was the 
specialized knowledge of synthetic rubber possessed bj 
American chemists and chemical engineers. This had been 
obtained through years of costly research by the rubbet, 
chemical and petroleum industries, and it was only natufil 
that its possessors should look to a return on their vet 
considerable investments in time and money, Yet when cot 
fronted by a national emergency these companies promptly 
put all their technical resources at the Government's dis 
posal. Under the guidance of the Rubber Reserve Compati, 
there was an interchange of technical information, not onl} 
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tion Of in connection with the manufacture of the synthetic rubber _ their information, it was soon possible to work out a stand- 
troleum itself, but also in the production of the basic raw materials, ard plant design with consequent saving in both time and 
scillates particularly butadiene and styrene. Three interchange ar- material, Later there followed a standard operating proce- 
diverted} rangements were immediately effected with the approval of | dure that permitted all companies to operate the units in 
mn fuel. B the Department of Justice and the Commissioner of Patents such a way as to produce a reasonably uniform product. 


the p¢fi-all designed with the intent of getting the job done as This did not mean, of course, that further improvements 
Ived by promptly as possible through cooperation that would not — were to be disregarded or discouraged. On the contrary, 
© Com rermit any company or individual to control the future of research was continued on an increased scale looking toward 


t wast0B the synthetic rubber industry. Pertinent scientific informa- 
anothet fi tion was immediately made available to all who participated 
under the agreement, subject only to mecessary secrecy 
issued by the Commissioner of Patents. This inter- * kK kK * 
fot change of scientific information accomplished the imme- 


very be diate objective of speeding up the program and at the same TOMORROW'S RUBBER 

was thtBtime laid the basis for later improvements in operating The Committee recognizes that there still is room 
ssed by processes and in the products produced. for reasonable scientific disagreement over many of 
ad beet Since time was such an important factor in the whole the processes for making rubber that are being de- 
rubbet,§ program it was early recognized that someone had to select veloped. It is quite possible, even likely, that before 
natutil l the types of synthetic rubber to be made, as well as the much of the synthetic rubber now planned is pro- 


duced, better processes will have proven themselves. 
In any new industry the processes of today are out- 
moded by the processes of tomorrow and tomor- 
row's by those of the next day.” 

From Baruch Report, Sept. 10, 1942 


eit Ve} imaterials and their production processes, At the start there 
en COM were five different variants in the processes for producing 
romptly the butadiene-styrene copolymer, and each had been devel- 
at's dis foped far beyond the experimental stage. When, however, 
ompany:ithose who had been most responsible for the development 
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of these processes got together and freely exchanged all & * 
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a product of higher quality with better milling character- 
istics, Likewise, on the manufacturing side, improvements 
in the technique of operating the polymerization plants 
were developed through cooperative research which greatly 
increased their rated capacity, sometimes by as much as 
a third, 

Simultaneously, a parallel program of development was 
to result from the sharing of scientific information on the 
production of butadiene, styrene and certain chemicals and 
catalysts. Here the problem was further complicated by 
the necessity for coordinating the synthetic rubber industry's 
need with those of the aviation-gasoline producers. Origi- 
nally, most of the petroleum butadiene processes were based 
upon butane as the starting material. This was because it 
did not seem possible at that time to secure butylenes in 
sufficient quantities without seriously affecting the 100- 
octane program. 

Due, however, to the expeditious work of joint technical 
committees, plants were constructed for the production of 
butadiene from butylenes to be supplied from additional 
facilities provided by the petroleum industry, This appar- 
ently happy solution for the most pressing of the technical 
problems did not, unfortunately, extend into the realms of 
political discussion and debate. 


CONTROVERSY AND DEBATE 


Despite the fact that the Rubber Reserve Company and 
the War Production Board had worked out with industry 
the basic structure of what has since proved a sound and 
logical plan for synthetic rubber production, the program 
was soon to run into serious difficulties. Reference has al- 
ready been made to the early clashes between the rubber and 
the aviation gasoline projects of the petroleum industry. 
These were mild indeed compared with the alcohol vs. pe- 
troleum controversy that developed as the Midwestern farm 
bloc swung into action. First there were fights over the 
types of plants involved and their relative requirements 


BARUCH COMMITTEE STATES 
THE PROBLEM 


“Of all critical and strategic materials, rubber is 
the one which presents the greatest threat to the 
safety of our nation and the success of the Allied 
cause. Production of steel, copper, aluminum, alloys, 
or aviation gasoline may be inadequate to prose- 
cute the war as rapidly and effectively as we could 
wish, but at the worst we still are assured of suffi- 
cient supplies of these items to operate our armed 
forces on a very powerful scale. But if we fail to 
secure quickly a large new rubber supply our war 
effort and our domestic economy both will collapse. 
Thus the rubber situation gives rise to our most crit- 
ical problem." 


* * * * * * * * * * 


for critical materials of construction, Then came the eco. 
nomic and political pressures which culminated in the 
passage by Congress of Senate bill 2600 having as its 
stated purpose “To expedite the prosecution of the war by 
making provision for an increased supply of rubber manv- 
factured from alcohol produced from agricultural or forest 
products.” 

So vehement was the debate and so many conflicting 
statements of fact concerning all the elements of the rubber 
situation were being presented to the public that President 
Roosevelt found it necessary on August 6, 1942, to veto 
the proposed legislation and to set up a committee of three 
men “to get the facts and to report them to me as quickly 
as possible with their recommendations.” Thus was created 


the Rubber Survey Committee of Baruch, Conant and Comp. § 


ton, which on September 10, 1942, presented the President 
and the public with that now historic document known 4g 
the ‘Baruch Report.” 

There is no need to report its findings in any detail here, 
To the Office of the Rubber Director, which was set up if 
the War Production Board at the direct recommendation of 
the Committee, the Baruch Report has proved a veritable 
Magna Charta, It established principles and charted a course 
for both industry and government from which there have 
been surprisingly few deviations. 

The most important thing the Baruch Report accom 
plished, in addition to the organization of the Rubber Dire 
tor’s office and staff, was to quiet the controversies (at least 
temporarily) and clear the way for the sound development 
of the synthetic rubber program. Fortunately, too, the selee 
tion of William M. Jeffers as director and Bradley Dewey 
as his deputy produced a team ideally qualified to carry out 
the job or, in the carefully chosen and often quoted words 
of the report, to ‘Bull the present program through!”” This 
they have largely succeeded in doing in the face of obstacles 
and uncertainties that would have discouraged and defeated 
less resolute public servants. 

It is interesting from the viewpoint of the technologist 
to observe the type of technical organization set up by the 
Office of Rubber Director. Five assistant deputy rubber 
directors were appointed to head the following specific 
functions: (1) operations, (2) construction, (3) rubber tech- 
nology and specifications, (4) research and development of 
synthetics and (5) development of raw materials for syn- 
thetic rubber. 

Under several of these assistant deputy rubber directors 
technical groups were set up to work in cooperation with 
committees of the industry in order to carry forward the 
technological information necessary for the operation of the 
program as a whole. Under the group for the research and 
development of synthetics, for example, a technical committee 
was formed which worked with the industry on the process 
equipment problems of the copolymer plants. There is 4 
similar group working on the development of the copolymer 
process and another concerned with fundamental research 
in this field. An industrial group was organized to coordinatt 
the research compounding studies of the various industrial 
laboratories. Another was charged with research planning, 
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at right: Alcohol converters for one of the 
. the butadiene units at Institute, W. Va. 


nanu: § Below: “Towers of Triumph” where unused hy- 
forest | grocarbons are stripped from latex for return 
fo process. 


Below: Another view of the recovery area in the buta- 
diene-styrene copolymer plant at Baton Rouge, La. 
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These tremendous columns of the huge butadiene-from-petrol- 
eum plant remake the skyline at Port Neches, Texas. 


At right: Distillation equipment of unique design at Los Angeles 
styrene plant. 


Chemical engineering design and construction reaches a new 
high level in this Institute, West Va., unit for producing buta- 
diene from alcohol. 


q 4 ‘ 
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Four big units for producing butadiene from alcohol near Pittsburgh, Penna. 


~ * ~ * 
COOPERATION AND COMPETITION 


“In concluding this digest of findings and recom- 
mendations, the Committee wishes to point out that 
never before has this country embarked on an un- 
dertaking comparable to the development of the 
synthetic rubber program. It is not only an ambi- 
tious technical project that must be rushed to com- 
pletion at breakneck speed but in large measure it 
is a new political and economic undertaking. It 
seems to us of vital importance that this program be 
managed in a spirit of the fullest competition and 
interchange of information among all groups. On 
the one hand there should be the most complete in- 
terchange of information and, on the other, as much 
competition in research, development, and opera- 
tion as possible. Such, after all, are the conditions 
in the field of laboratory science where during the 
last hundred years such tremendous strides have 
been made—cooperation and competition going 
hand in hand."’ 

From Baruch Report, Sept. 10, 1942 


* 


data analysis and the dissemination of technical information 
for the research program as a whole. 

In the development group for raw materials, an able chemi- 
cal engineer was in immediate charge of the program relating 
to the production of butadiene and styrene. Later upon the 
retirement of the head of research on synthetics, the two 
groups were merged into one on research and development 
but their organization remained essentially unchanged. After 
Mr. Jeffers’ retirement and the appointment of Colonel 
Dewey as rubber director, L. D, Tompkins was made the 
deputy rubber director and the titles of the division heads 
were changed to assistant rubber directors. 

The division in charge of product development and con- 
version is divided into two groups and staffed as follows: 
The educational group has as its principal function the con- 
version of fabricating facilities and practices from natural 
rubber to the various synthetics, This includes consultations 
with technical experts from all branches of the industry and 
the publication and interchange of information. Product spec- 
ifications come under the second group that handles industry 
problems, including the writing of limitation orders. 

Literally scores of different types of materials are required 
for the manufacture and compounding of synthetic rubber. 
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TABLE BALANCE SHEET 


Milit 
Inventory of Crude Rubber, January 1, 1943 443,000 long ton * 
Butadiene is produced trom Imports of Crude Rubber (plantation equivalent) 54,000 long ton ruc 
petroleum in these towers Estimated Production of Synthetic Rubbers Pass 
at Borger, Texas. Expe 
Buna S$ 218,000 long tons Cane 
Buna N 17,000 long tons Othe 
Butyl 11,000 long tons 
Neoprene 29,000 long tons 
275,000 long tons equal after Bala 
conversion to crude equivalent to 254,000 long to" 


(No 


Total 1943 Supply 751,000 long %% ton 


ton: 
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It has been a necessary and important part of the program 
to draw up specifications and to provide for the manufac- 
ture of these materials in ample time and quantity so that 
the whole undertaking could proceed without serious inter- 
ruption. That this difficult problem of scheduling has suc- 
ceeded as well as it has is testimony to the thoroughness 
with which the work was organized as well as to the fine 
cooperation of industry and government. 

The Office of Rubber Director works in close coopera- 
tion with the Petroleum Administrator for War and the 
Rubber Reserve Co. Secretary Ickes, as petroleum adminis- 
trator, has been assisted in directing the refinery conversion 
program by government-industry groups under Ralph K. 
Davies and Bruce K. Brown which have been actively con- 
cerned with the program for providing the petroleum feed- 
stocks required by the various plants. The Rubber Reserve 
Company, of which Howard J. Klossner is president and 
Stanley T. Crossland and John W. Livingston are vice presi- 
dents, is in actual charge of the operations of the synthetic 
rubber and raw-material plants. Its activities include the ne- 
gotiation and financing of all contracts and it maintains daily 
contact with all plant operations to control and correlate 
production. Here too are important chemical engineering 
responsibilities as well as administrative and legal responsi- 
bilities carried by men who have been drawn largely from 
the rubber, chemical and petroleum industries. 

The Baruch committee's classical statement of the rubber 
problem as well as a few other equally poignant excerpts 
from the report are printed elsewhere on these pages. The 
United States balance sheet for rubber, first set up in the 
Baruch report, has changed for the better since September, 
1942. (See Table I.) This has been due in part to the some- 


FOR RUBBER FOR 


Demand 


what larger imports of natural rubber than were then antici- 
pated but largely for greater conservation through re- 
stricted use, 


THE RUBBER PROGRAM AND ITS STATUS 


The Committee recommended a plant capacity of 1,037,000 
long tons per year as the synthetic rubber program for the 
United States and Canada. However, the Rubber Director 
later determined that it was not necessary to increase the 
original program, which still stands at 850,000 long tons. 
This decision made it possible for other important war proj- 
ects to have critical construction materials and valuable 
feedstocks. 

The accompanying map showing the location of the syn- 
thetic rubber plants of the United States and Canada to- 
gether with the chart on their rated annual capacities are 
reproduced from Progress report No. 3 of the Office of 
Rubber Director, Supply of rubber is contrasted with essen- 
tial requirements through March 1944 in another ORD 
chart on a preceding page. 

When the 850,000 long tons of capacity for synthetic 
rubber are classified according to the type of feedstocks re- 
quired, we get the following line-up: 

Buna S from Butylenes 

Buna S from Alcohol 


Buna S from Thermal Cracking 


317,000 long tons 
253,000 long tons 
83,000 long tons 
Buna S from Butane 82,000 long tons 
Butyl from Isobutylene 75,000 long tons 


Neoprene from Calcium Carbide 40,000 long tons 


Total for the program 850,000 long tons 


19 43 


Military Requirements 

Trucks and Buses 

Passenger Tires 

Export (including British Empire) 
Canadian use (military and civilian) 


Other indirect military uses 

Total 1943 Requirements 
Balance, December 31, 1943 
" (Note: It is considered essential at all times 


to maintain a minimum inventory of 100,000 
fons in the United States and Canada.) 


751,000 — 609,000 = 


286,000 long tons 
101,000 long tons 
35,000 long tons 
101,000 long tons 
50,000 long tons 
36,000 long tons 


609,000 long tons 


142,000 long tons* 
of crude and synthetic 
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What's ahead for our $650,000,000 
plants for synthetic rubber production? 
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LOOKING TO THE FUTURE 
of Synthetic Rubber 


N THE SHORES of the Bay of Bengal, at least up 

until a few years ago, the natives still cultivated the 
straggling indigo plant for its yield of natural dyestuff. 
Chilean nitrate is helping to fight this war. Vanilla and tonka 
beans are imported from Latin America and, at last reports, 
the silkworms of the Orient were still spinning their cocoons 
while natural camphor was being tapped from nearby trees. 
All this is happening despite the fact that equivalent prod- 
ucts of chemical synthesis have long been available of more 
uniform quality and usually at lower price. 

Is there any parallel here in the case of natural vs. syn- 
thetic rubber? What is happening and what is going to 
happen to the huge rubber plantations of the world now that 
America, Germany and Russia have built great chemical in- 
dustries that can turn out a synthetic product, equivalent at 
least in volume, perhaps in quality and possibly in price? 
This is indeed a difficult question. It involves social and 
political as well as economic and technical considerations. 

There was a time when it seemed certain that the Jap- 
anese would never relinquish control of the Far Eastern 
plantations without completely destroying them. They knew 
that our civilization as well as our war machine rolled on 
tubber and they could not take the chance that such a mili- 
tary weapon might fall into our hands. Now the situation 
has changed. Our synthetic rubber industry has made us 


no longer dependent on the Far East so our enemies would 
gain little or nothing by wantonly destroying the plantations. 

If we may assume that a large part of the Far Eastern 
plantations will survive and not revert to jungle, and that 
their war-damaged plants can be quickly reconstructed, then 
we can expect a postwar capacity of over 1,000,000 tons of 
natural rubber. Add to this another million tons of the 
synthetic rubber and we have more than twice as much 
rubber as the world consumed, even in the peak year of 
1941. Thus there must be a tremendous increase in the use 
of rubber products or we must face the prospect of either 
the natural or the synthetic industry — or both — operating 
at less than 50 percent of capacity. 

Those who have given most study to this problem feel 
that we can greatly expand the consumption of rubber in 
many directions—ranging from rubber springs and bumpers 
for our automobiles to mattresses, upholstery and floor 
coverings for our homes. 

Assuming, as seems quite likely, that the quality of the 
different types of synthetic rubber will be improved to meet 
all reasonable requirements, then price is likely to be the 
determining factor. That again depends somewhat on politi- 
cal considerations, but if we can avoid cartel control on the 
one hand and tariffs and subsidies on the other, natural 
rubber should sell for 10 or 12 cents a pound, Can the pro- 


What's to become of this latex receiving station on an American- 
owned rubber plantation in Sumatra? 
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Where acetylene is removed from butadiene being made from 
petroleum at Torrance, Calif. 


ducers of synthetic rubber meet such competition? Those 
who feel they can still compete visualize large-scale low-cost 
operations geared to use byproducts of petroleum and agri- 
culture that will be cheaper than are the present raw mate- 
rials, However, chemical engineers know that something 
more than bookkeeping is involved in determining the 
proper balancing of costs in multi-product industries such 
as petroleum, sugar or corn products. 

How about quality? How good is synthetic rubber? At 
the time of the Baruch report it was said that synthetic 
rubber is still slightly inferior to the natural product in 
most of its performance characteristics, but definitely su- 
perior in resisting most of the factors that cause deteriora- 
tion, Remember, however, that that was more than a year 
ago and since then there have already been almost daily 
improvements in quality as a result of research which prom- 
ises still further advances. 

There is still the problem of overcoming the tendency 
of synthetic rubber to generate excessive heat, particularly 
in the carcasses of heavy-duty tires, such as are used on 
buses, large trucks and military equipment. The use of 
high-tensile rayon instead of cotton-tire cords, for example 
has helped to solve this difficulty but it involves the con- 
comitant problem of expanding that industry's capacity in 
the face of other heavy demands. Other things like changes 
in tread molds, use of better plasticizers, will come in time. 

Synthetic rubber has always been somewhat more dif- 
ficult to fabricate into tires than natural rubber. At first the 
copolymer GRS was so hard that it took three times as long 
to mill it, which meant, in essence, that the industry would 
have had to operate three times as many machines to turn 
out the same number of tires. The compounders demanded 
and got a softer rubber, although at a slight sacrifice in 
quality. Then the time of milling dropped from 300 percent 
to 200, to 150 and it now takes but little longer processing 
time than is normally required for crude natural rubber. 


Because the compounding of synthetic rubber requires a 
different, softer type of carbon-black than is normally used 
in the rubber industry, it was necessary greatly to expand 
the production of this material. Fortunately the carbon. 
black producers were willing and anxious to cooperate. At 
their own expense and with minimum use of critical ma- 
terials the carbon-black industry developed superior prod: 
ucts for use in synthetic rubber compounding; built the 
necessary plants and delivered the goods so that the pro- 
gram was not delayed on their account. 

Still another difficulty with GRS was its lack of tackiness 
i.e., its ability to stick to itself as layer after layer is built 
up on the tire machine. Here the answer came from the in- 
genious design of a machine that coats each layer with 4 
thin film of natural rubber cement. 

So it is that progress is being made and again largely 
because the industry shared its knowledge and resources in 
meeting the challenge of the new material. There has been 
the freest possible interchange of information all along the 
line. As visible evidence of this cooperation, 5,000,000 
passenger car tires of synthetic rubber will have rolled off 
the lines by December 31, 1943. Next year's goal is six 
times that many and we shall still be short of meeting any 
needs except the military and those of the most essential 
civilian drivers. Someone has aptly remarked that the rubber 
crisis may be over but the tire crisis is just beginning! This 
is a challenge to the tire users as well as to the tire makers. 

Thanks to the courage, ingenuity, resourcefulness and 
energy of the rubber, chemical and petroleum industries 4 
well as the engineering, construction and equipment com- 
panies which have shared in these heavy responsibilities, 
America now has a synthetic rubber industry of which we 
may all be proud. It is our job to see that it continues 
advance toward higher quality and lower costs so that we 
shall never lose the advantages we have gained in our wat 
for rubber independence. 
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WE HONOR THESE COMPANIES 
FOR THEIR CONTRIBUTIONS 


to the 


AMERICAN 
SYNTHETIC RUBBER 
INDUSTRY 


\X) HEN the Committee of Award for Chemical Engi- 
neering Achievement voted unanimously to present the 
1943 award to the American Synthetic Rubber Industry 
(See Chem. & Met. October, 1943, pp. 96-7), it was 
with the understanding that the Office of the Rubber Di- 
rector would help by compiling the list of companies which 
are participating in the official program and which have 
met the requirements listed below. In helping thus to de- 


fine the industry, the Office of the Rubber Director has 
pointed out that because of the stress of wartime respon- 
sibilities, there is a possibility that some company names 
may have been omitted. ORD has therefore specified that 
SIDNEY D. KiRKPATRICK, as Secretary of the Committee 
of Award, serve as a clearing house to receive any and all 
communications from companies that should have further 
consideration with the view to possible later inclusion. 


Following are the specifications agreed upon by the Secretary of the Committee of Award and the Office 


of the Rubber Director: 


A. Those rubber, chemical and petroleum companies that 
have designed and/or operated butadiene, styrene, Buna S 
(GRS), Buna N, Butyl (GRI), Neoprene (GRN) and 
Thiokol (GRP) plants that are in the official program. 


B. Those companies that have contributed significantly to 
process engineering and development as contrasted with 
the construction engineering of the plants in the program. 


C. Those chemical and allied companies that have devel- 
oped, built or greatly expanded plants for the manufacture 
of special products (catalysts, etc.) essential to the syn- 
thetic rubber production program. It was expressly under- 
stood that chemical and equipment manufacturing compa- 
nies would not be included if their contributions were lim- 
ited to the production and application of standard mate- 
rials, equipment and accessories. 


SuBJECT to the foregoing rules of procedure, Chemical & Metallurgical Engineering is pleased 
to present the 1943 Award for Chemical Engineering Achievement to the following companies 
for their significant contributions to the American Synthetic Rubber Industry: 


Name and 


Producl or 


AMERICAN CYANAMID CO. 


30 Rockefeller Plaza 
New York, N. Y. 


Acrylonitrile 
Ethylene cyanhydrin 


Linden, N. J. 


E. B. BADGER AND SONS CO. 
75 Pitts St. 
Boston, Mass. 


Butadiene 
Process engineering 


Baytown, Tex., Sarnia, Canada, Baton 
Rouge, La., Toledo, Ohio. : 


BARIUM REDUCTION CO. 
South Charleston, W. Va. 


Sodium sulph-hydrate 


So. Charleston, W. Va. 


BELL TELEPHONE LABORATORIES 
463 West St. 
New York, N. Y. 


Process development 
Insulation rubber 


Murray Hill, N. J. 
Kearny, N. J. 


BIGLER CHEMICAL CO. 
1429 Walnut St. 
Philadelphia, Pa. 


Butadiene 
Process development 


Philadelphia, Pa. 


BLAW-KNOX COMPANY 
Farmers Bank Bidg. 
Pittsburgh, Pa. 


Butadiene 

Process engineering 
Copolymer 

Process engineering 


Houston, Tex. 

El Dorado, Ark. 

Akron, Ohio, Baton Rouge, la., Lake 
Charles, La., Louisville, Ky., Sarnia, Canada, 
Naugatuck, Conn., Institute, W. Va. 
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Name and delvess 


C. F. BRAUN AND CO. 
Los Angeles, Calif. 


Butadiene 
Process engineering 


Los Angeles, Calif. 


BUFFALO ELECTROCHEMICAL CO. 


Buffalo, N. Y. Potassium persulphate Tonawanda, N. Y. 
CANTON REFINING CO. 
Canton, Ohio Ethyl benzene Canton, Ohio. 

Butadiene 
CARBIDE AND CARBON Process engineering Charleston, W. Va., Institute, W. Va., Louis- 

CHEMICALS CORPN. Plant operation ville, Ky. 

30 E, 42nd St. Styrene 
New York, N, Y. Process engineering 

Plant operation Institute, W. Va. 
CATALYTIC DEVELOPMENT CO. 
Philadelphia, Pa. Catalyst Marcus Hook, Pa. 
CELANESE CORPORATION Butadiene 


New York, N. Y. 


Process development 


Cumberland, Md. 


CITIES SERVICE REFINING CO. 
New York, N. Y. 


Butadiene 
Plant operation 


Lake Charles, La. 


COPOLYMER CORPORATION 

Baton Rouge, la. 
ARMSTRONG TIRE & RUBBER CO., 
DAYTON RUBBER MFG. CO., LAKE 
SHORE TIRE & RUBBER CO., MANS- 
FIELD TIRE & RUBBER CO., PENNSYL- 
VANIA RUBBER CO., SEARS ROE- 
BUCK & CO. 


Copolymer 
Plant operation 


Baton Rouge, la. 


DAVISON CHEMICAL CO. 
Baltimore, Md. 


Catalyst 


Baltimore, Md. 


DEWEY & ALMY CHEMICAL CO. 
Cambridge, Mass. 


Product and 
Process development 


Cambridge, Mass. 


DOW CHEMICAL CO. 


Styrene 
Process engineering 


Midland, Mich. Plant operation Midland, Mich,, Los Angeles, Calif., Velasco, 
Thiokol Texas, Sarnia, Canada. 
Neoprene 


E. |. DU PONT DE NEMOURS & CO. 
Wilmington, Del. 


Process engineering 
Plant operation 


Thiokol 


Deepwater, N. J. 
Louisville, Ky. 
Deepwater, N. J. 


EASTERN STATES PETROLEUM & 
REFINING CO. ¢ 


Houston, Texas 


Butadiene 
Plant operation 


Houston, Texas. 


ETHYL CORPORATION 
New York, N. Y. 


Ethyl chloride 
Ethylene dichloride 


Baton Rouge, La. 


FILTROS, INC. 
Rochester, N. Y. 


Catalyst 


Rochester, N. Y. 


FIRESTONE TIRE & RUBBER CO. 
Akron, Ohio 


Copolymer 
Plant operation 


Akron, Ohio. 
Baton Rouge, La. 


FORD, BACON & DAVIS, INC. 
39 Broadway 
New York, N, Y. 


Butadiene 
Process engineering 
Styrene and Copolymer 


Institute, W. Va., Lovisvilie, Ky. 


GENERAL TIRE AND RUBBER CO. 
Akron, Ohio 
GENERAL LATEX & CHEMICAL CO. 


Copolymer 
Plant operation 


Baytown, Texas. 


GIRDLER CORPORATION 


Louisville, Ky. 


Butadiene 
Process engineering 


Houston, Texas. 


B. F. GOODRICH CO. 
Akron, Ohio 


Copolymer 
Process engineering 
Plant operation 


Louisville, Ky. 
Borger, Texas. 
Port Neches, Texas. 


GOODYEAR TIRE & RUBBER CO. 
Akron, Ohio 


Copolymer 
Process engineering 
Plant operation 


Akron, Ohio. 
Houston, Texas. 
Los Angeles, Calif. 


HARSHAW CHEMICAL CO. 


Cleveland, Ohio Catalyst Elyria, Ohio. 
HERCULES POWDER CO. Isoprene and 
Wilmington, Del. rosin products 
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Wilmington, Del. 
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HOOKER ELECTRO CHEMICAL CO. 
Niagara Falls, N. Y. 


Dodecyl mercaptan 


Niagara Falls, N. Y. 


HOUDRY PROCESS CORPN. 


Butadiene El Segundo, Calif. 
Wilmington, Del. Process engineering Toledo, Ohio. 
Butadiene Ingleside, Texas. 


HUMBLE OIL AND REFINING CO. 
Houston, Texas 


Process engineering 
Plant operation 


Butyl Baytown, Texas. 
HYCAR CHEMICAL CO. Copolymer 
Akron, Ohio Process engineering Akron, Ohio. 
M. W. KELLOGG CO. Butadiene Lake Charles, La. 
225 Broadway Process engineering 


New York, N. Y. 


(Through Canadian Kellogg) 


Los Angeles, Calif. 
Sarnia, Canada. 


KOPPERS UNITED CO. 
Pittsburgh, Pa. 


Butadiene and Styrene 
Process engineering 
Plant operation 


Kobuta, Pittsburgh, Pa. 


LION OIL AND REFINING CO. 
El Dorado, Ark. 


Butadiene 
Plant operation 


El Dorado, Ark. 


LUMMUS COMPANY 
420 Lexington Ave. 
New York, N. Y. 


Butadiene 

Process engineering 
Styrene 

Process engineering 


Port Neches, Texas. 
Houston, Texas. 
Texas City, Texas. 


MONSANTO CHEMICAL CO. 
1700 S. 2nd St. 
St. Louis, Mo. 


Styrene 
Process engineering 
Plant operation 


Texas City, Texas. 


NATIONAL CARBIDE CO. 
New York, N. Y. 


Acetylene 
Plant operation 


Louisville, Ky. 


NATIONAL SYNTHETIC RUBBER 
CORPN. Buffalo, N. Y. 
GOODALL RUBBER CO., HAMILTON 
RUBBER MFG. CO., HEWITT RUBBER 
CORPN., LEE RUBBER & TIRE CORPN., 
MINNESOTA MINING & MFG. CO. 


Copolymer 
Plant operation 


Lovisville, Ky. 


NECHES BUTANE PRODUCTS CO. 
Port Neches, Texas 
ATLANTIC REFINING CO., GULF OIL 
CORPN., THE PURE OIL CO., SO- 
CONY-VACUUM OJL CO., INC., THE 
TEXAS CO. 


Butadiene 
Process engineering 
Plant operation 


Port Neches, Texas. 


NEWPORT INDUSTRIES 


Pensacola, Fla. 


lsoprene Pensacola, Fila. 
PETROLEUM CONVERSION CO. Dorado, Ark 


Elizabeth, N. J. 


Process engineering 


Corpus Christi, Texas. 


PHILLIPS PETROLEUM CO. 
Bartlesville, Okla. 


Butadiene 
Process engineering 
Plant operation 


Borger, Texas. 


POLYMER CORPN., LTD. 
320 Bay St. 
Toronto, Canada 


Butadiene and Styrene 
Butyl and Copolymer 
Plant operation 


Sarnia, Canada. 


QUAKER OATS CO. 
Chicago, Ill. 


Furfural 
D.P.C. plant operation 


Cedar Rapids, la. 
Memphis, Tenn. 


ROHM AND HAAS 
Philadelphia, Pa. 


Acrylonitrile 


Bristol, Pa. 


SHARPLES CHEMICAL CO. 
Philadelphia, Pa. 


Tertiary dodecyl mercaptan 
Diethylamine 


Wyandotte, Mich. 


SHELL CHEMICAL CO. 


San Francisco, Calif. 


Butadiene 
Process engineering 
Plant operation 


Torrance, Calif. 


SHELL DEVELOPMENT CO. 
Emeryville, Calif. 


Butadiene 
Process engineering 


Emeryville, Calif. 


SINCLAIR RUBBER CO. 


Houston, Texas 


Butadiene 
Plant operation 


Houston, Texas. 


SOUTHERN CALIFORNIA GAS CO. 
Los Angeles, Calif. 


Butadiene 
Plant operation 


Los Angeles, Calif. 
— 
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Mame anc Product oe Fovvece Blant Location 
STANCO DISTRIBUTORS 
Mm) 26 Broadway I 
New York, N. Y. Process engineering Bayway, N. J. 
STANDARD OIL CO. OF CALIF. 0 " 
San Francisco, Calif. Plant operation El Segundo, Calif. 
STANDARD CO. OF 
4 INDIANA 
910 S. Mich. Ave. A 
ma Chicago, Ill. Process engineering Whiting, Ind. Re: 
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Baton Rouge, La. 
STANDARD OIL Butadiene Ingleside, Texas. 
DEVELOPMENT CO. Process engineering Sarnia, Canada. Ca 
am 630 Rockefeller Plaza Buty! Baytown, Texas. Plc 
New York, N. Y. Process engineering Sarnia, Canada. 
Baton Rouge, La. Au 
Butadiene Baton Rouge, La. an 
Process engineering Philadelphia, Pa. nit 
STONE AND WEBSTER Styrene Los Angeles, Calif. " 
ENGINEERING CORPN. Process engineering Velasco, Texas. pic 
90 Broad St. Butyl Baytown, Texas. fix: 
New York, N. Y Process engineering Sarnia, Canada. 
: Baton Rouge, La. wil 
Cc Butadiene 
SUN Process engineering ing 
Philadelphia, Pa. Plant operation Toledo, Ohio. pre 
A TAYLOR REFINING CO. Butadiene art: 
Corpus Christi, Texas Plant operation Taylor, Corpus Christi, Texas. 
prc 
THIOKOL CORPORATION 
Yardville, Thiokol Midland, Mich. prc 
Trenton, N. J. Process engineering Deepwater, N. J. 
UNITED GAS 
IMPROVEMENT CO. Butadiene ( 
B Philadelphia, Pa. Process engineering Philadelphia, Pa. L 
UNITED STATES RUBBER CO. Copolymer Ala 
1230 Sixth Ave., Process engineering Naugatuck, Conn. bull 
New York, N. Y. Plant operation Institute, W. Va. dem 
UNIVERSAL OIL PRODUCTS CO. 
6320 S. Michigan Ave., Butadiene 
Chicago, HI. Process engineering Riverside, Ill. the 
stru 
2 WESTVACO CHLORINE 191’ 
PRODUCTS CORPN. the 
405 Lexington Ave., the 
New York, N. Y. Catalyst Newark, Calif. yen: 
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Nitrogen Fixation at the 
TVA Ammonia Plant 


ARTHUR M. MILLER and JOHN N. JUNKINS 


Respectively, Director and Staff Consulting Engineer, Department of Chemical Engineering 
Tennessee Valley Authority, Wilson Dam, Ala. 


Chem. & Met. INTERPRETATION 


Carefully preserved since World War I, the Government's “Nitrate 
Plant No. 2” has now been refurbished by the Tennessee Valley 
Authority and is in active production of synthetic ammonia and 
ammonium nitrate. Originally designed to produce grained ammonium 
nitrate from ammonia made by the calcium cyanamide process, the 
plant now employs a modern pressure synthesis process for nitrogen 
fixation, as well as a rehabilitated ammonium nitrate section. Faced 
with the prospect of being able to use relatively little of the old equip- 
ment. and with lower priorities than other ammonia plants then build- 
ing, the TVA was nevertheless able to announce successful ammonia 
production in less than 21 months after approval of the project. Our 
article discusses the problems met in rebuilding the plant, and the 
process used. This month's pictured flow sheet explains the synthesis 


process in detail.—FEditors. 


OcATED at Muscle Shoals, on the 
Tennessee River, near Sheffield, 
Ala., one of the few veteran plants 
built during World War I anfl not 
demolished at its close is in produe- 
tion, contributing to World War II. It 
is still called “Nitrate Plant No. 2,” 
the name originally given it when con- 
structed by the War Department in 
1917-1919. Although idle until 1933, 
the plant was carefully preserved by 
the Ordnance Department. In that 
year it was turned over to the Ten- 
nessee Valley Authority by an act of 
Congress, which provided certain man- 
dates intended to make the plant pro- 
ductive in the public interest. 

Nitrate Plant No. 2 was originally 
designed to produce grained ammoni- 
um nitrate for munitions use, the am- 
monia needed for its manufacture be- 
ing provided by the calcium cyanamide 
process. The fact that cyanamide was 
an intermediate product of this war 
plant supported the original thesis that 
4 major portion of its facilities could 
be used for the produetion of fertilizer 
in peacetime. 

Following careful study after TVA 
took the plant over, it was decided that 
the interests of agriculture and the 
region would be served better by a pro- 
gram for the development of phos- 


phatie fertilizers rather than nitrog- 
enous fertilizers. To this end, some 
of the existing carbide furnaces were 
converted to the smelting of phos- 
phatie materials. The production of 
concentrated superphosphate and of 
calcium metaphosphate at Muscle 
Shoals has been described in previous 
articles in Chem. & Met. 


TVA STUDIES PLANT 


In line with the mandate of Con- 
gress, the Authority continued to main- 
tain the facilities not used in the phos- 
phate program and to study their pos- 
sible use in a national emergency. The 
study revealed the need for rehabilita- 
tion, modernization, and completion of 
the ammonium nitrate sections of the 
plant, and from the standpoint of 
economies and quality of product, the 
desirability of supplying the ammonia 
from some source other than through 
the cyanamide process. 

With the outbreak of war in Europe, 
tempo of engineering study was in- 
creased, and the program was co- 


-ordinated with that of the War De- 


partment. Col. J. P. Harris of the 
Ammunition Division of the Ordnance 
Department, with his associates and 
consultants, gave the Authority’s en- 
gineers much worth while advice and 
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assistance, and on July 1, 1940, TVA 
recommended the rehabilitation and 
modernization of the ammonium ni- 
trate plant and the construction of a 
synthetic ammonia plant to supplant 
the old cyanamide process facilities. 
Final approval of the project by the 
defense agencies was delayed until 
October 30, 1940. During this four 
months of lost time the heavy machin- 
ery and equipment manufacturers had 
become swamped with orders, and un- 
anticipated delays in construction re- 


sulted. 
PLANT DESIGN COMMENCES 


The work of rehabilitation of the am- 
monium nitrate section was begun at 
once, and the plant was ready for full 
operation in December 1941. The de- 
sign work on the ammonia plant was 
started promptly also, and actual con- 
struction began on March 17, 1941. 
The first half of the plant went into 
operation on August 8, 1942, and the 
second half on September 22, 1942. 
The plant, therefore, was producing 
ammonia 17 months after construction 
started and 21 months after the proj- 
ect was approved. Furthermore, the 
overall span of time included complete 
design from seratch. This is particu- 
larly significant since the Authority 
built its plant during the peak of in- 
dustrial war activity, with lower pri- 
ority ratings than those assigned to 
ammonia plants authorized for others 
both before and after approval of the 
TVA project. 

Inasmuch as the design of a syn- 
thetic ammonia plant is somewhat spe- 
cialized and rather complex, know-how 
has not been free and easy. For this 
reason, and because of the heavy in- 
vestment required in a large size plant, 
quantity production of ammonia prior 
to this war had been in relatively few 
hands. It was presumed, therefore, 
that all of the new ammonia plants 
needed for this war would be designed 
and built by those few concerns with 
experience. It was freely predicted, 
both in the hearings before the Advi- 
sory Commission to the Council of Na- 
tional Defense and in the press, that 
since the Authority did not have and 
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could not get the necessary personnel 
to design, construct, and operate such 
a plant the TVA project was doomed 
to failure. 

It was not easy to conceive under the 
circumstances that one _ individual 
would risk his engineering reputation 
by accepting the responsibility for fur- 
nishing the fundamental process de- 
signs for a new synthetic ammonia 
plant, including preparation of basic 
flow diagrams, reactions, and physi- 
eal and chemical data for the needed 
array of special equipment. This, how- 
ever, is what Charles O. Brown, con- 
sulting engineer, agreed to do for the 
Tennessee Valley Authority. He ac- 
cepted this major assignment against 
advice which would have dissuaded 
many a capable engineer with less con- 
fidence or without the courage of his 
convictions. With the assistance of 
chemical engineers of the TVA staff, 
he undertook to make detailed caleula- 
tions needed in the design of every 
piece of equipment required for the 
ammonia plant which had to be spe- 
cially built and to prepare limiting 
data within which apparatus of stand- 
ard make could be specified. He was 
ably assisted by Josef G. Dely, also a 
consultant to TVA, who gave special 
attention to gas purification problems 
and process control. 

A contract was entered with the 
Stone & Webster Engineering Corp. 
whereby it assumed responsibility only 
for the detailing and development of 
the fundamental chemical engineering 
layouts furnished by the Tennessee 
Valley Authority. Stone & Webster, 
however, made many very valuable 
suggestions and contributions to the 
final design. Through Stone & Web- 


Fig. 1—In the hydrogen plant additional hydrogen is produced by 
reacting the CO in the semi-water gas with steam 


ster, Sheppard T. Powell acted as con- 
sultant on water purification problems. 

The construction of the entire am- 
monia plant with its accessory services 
was done by TVA workmen under the 
supervision of Stone & Webster. All 
purchasing was handled by the Author- 
ity’s regular procurement staff and ex- 
pediting done by Stone & Webster’s 
extensive organization supplemented 
by TVA engineers in special cases. 
Because of congestion in fabricating 
shops, practically all structural steel 
except that for the gas plant building 
and synthesis converter tower was 
fabricated in the TVA shops from de- 
tailed drawings supplied under a sub- 
contract. 

The contractors for materials and 
equipment, almost without exception, 
gave cooperation of a high order and 
exhibited a desire to provide the best 
material and equipment possible at as 
near the promised delivery dates as 
the complicated priority situation 
would permit. 

In coordinating the activities of the 
TVA engineering staff, the consultants, 
Stone & Webster, and other contrac- 
tors, J. N. Junkins, co-author, acted 
as liaison engineer, while H. A. Curtis, 
dean of engineering of the University 
of Missouri, gave helpful advice, and 
C. J. MeFarlin, associate chemical en- 
gineer of TVA, assisted materially 
with design caleulations. 

The TVA would have welcomed the 
help of others experienced in am- 
monia plant design; in fact, the Chem- 
ieal Construction Co. was invited to 
participate but declined due to the 
burden of other work. 

As the designs developed, three prob- 
lems presented considerable food for 


thought and seemed to invite special 
treatment. These were the design and 
manufacture of high-pressure (350 
atm.) valves, the preparation of im- 
proved hydrogen and synthesis cata- 
lysts, and the development of tech- 
niques and equipment for certain chem- 
ical controls. 


VALVES A PROBLEM 


The market was canvassed for suit- 
able high-pressure valves without 
avail. It was known that the Chem- 
ical Construction Co. had used metrie 
system valves at approximately 350 
atm. in some of its foreign installa- 
tions. This company was asked to 
make the TVA a proposal for furnish- 
ing designs, and, actually, a very fair 
proffer was made. However, an im- 
proved design based on American prac- 
tice was desired. Finally, a contract was 
arranged with a well-known valve man- 
ufacturing company to design, with the 
guidance of consultants and Stone & 
Webster engineers, and to build all of 
the high-pressure valves. These valves 
are used as operating and stop valves in 
the high-pressure system. They are also 
used as primary shut-off valves on 
bleeders and drain lines. Some special 
valves were also developed and manu- 
factured for use as separator try cocks. 
The valves range in size from vs to 4 
in., the larger sizes being motor-driven. 
For secondary valves to be used in 
normal operation, a 6,000-lb. working 
pressure valve already in production 
by another valve concern was found 
satisfactory in the 3-in. pipe size and 
under, 

The catalysts required for the re- 
forming of the carbon monoxide-steam 
mixture to hydrogen and carbon di- 


Fig. 2—All pertinent information on hydrogen plant 
operation is shown on this board 
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oxide and for the synthesis of am- 
monia from the hydrogen-nitrogen mix- 
ture are of well-known compositions. 
When the Authority’s plant was au- 
thorized, however, only a few com- 
panies had prepared such catalysts. 
The consultants had knowledge of the 
usual manufacturing methods, and 
TVA had access to the records of the 
former Fixed Nitrogen Research Lab- 
oratory of the United States Depart- 
ment of Agriculture. It was believed, 
however, that improvements could be 
made, both in manufacturing methods 
and in composition as compared with 
eatalysts known to be in use. 

The methods used for process con- 
trol also appeared to offer opportu- 
nities for improvement, particularly in 
the analysis of synthesis gases to de- 
tect small quantities of inert or delete- 
rious gases, and quick determination of 
the cuprous-cupric ratios of the am- 
moniacal copper formate solution used 
in purification of the gases before 
synthesis. 

Accordingly, following suggestions 
made by the consultants, work on both 
of these problems was initiated under 
the general supervision of R. L. Cop- 
son, chief of TVA’s Research and De- 
velopment Division, with J. W. H. 
Aldred, George L. Frear, and Earl H. 
Brown in direct charge of the research 
activities, and J. H. Walthall, G. L. 
Bridger, Gordon R. Pole, and D. C. 
Gernes responsible for the construction 
of the catalyst plants and the manu- 
facture of catalyst. B; F. Dodge, pro- 
fessor of chemical engineering at Yale 
University, assisted by testing the syn- 
thesis catalyst for activity. 


CATALYST IMPROVEMENTS 


Improvements were made in the 
composition, form, and methods of pre- 
paring both the hydrogen and ammonia 
synthesis catalysts. That this develop- 
ment work was amply justified has 
been shown by results obtained in op- 
eration, since the activity and stability 
of both catalysts have exceeded ex- 
pectation. The original charges of 
synthesis catalyst have been in use 
now for more than a year and show no 
appreciable evidence of decrease in 
activity or other form of deterioration. 
In addition to catalysts for the TVA 
plant, a supply of ammonia synthesis 
catalyst was prepared for one other 
Ordnance plant. 

In the research on process control 
methods, it was agreed that the basis 
of all developments would be the use 
of standard equipment in so far as 
feasible and minimum ultilization of 
apparatus that would require further 
desien or development by the maker. 

eral new methods for process con- 
trol were developed and put into use 


and are mentioned specifically under 
the section on “Instrumentation and 
Control.” 


GENERAL DESIGN FEATURES 


It was agreed that all designs were to 
be made on a conservative basis and 
that, while full advantage was to be 
taken of modern high-strength and 
corrosion-resistant alloys and welding 
technique, no extreme or radical inno- 
vations in the processes or equipment 
were to be attempted. As far as pos- 
sible, consistent with this policy, ex- 
isting buildings, equipment, and serv- 
ices, such as steam, water, air, and 
electricity, were to be used. 

The building formerly used to house 
the lime-nitrogen ovens of the old 
cyanamide process was available to 
house the equipment, and this fact 
probably caused the most radical de- 
parture from conventional arrange- 
ments, since its dimensions limited the 
layout. Low basement height also made 
it necessary to install piping, especially 
compressor interstage lines, overhead 
above the operating floor, whereas, in 
a specially designed building, it would 
normally be installed beneath the floor. 
The designers were able to arrange this 
piping in a neat and orderly manner 
as shown in Fig. 4, so that ready ac- 
cess could be had to machinery by use 
of the overhead bridge crane which 
was already available. 

Actually, this overhead piping ar- 
rangement seems to have some ad- 
vantage in that the position of all 
valves can be regularly checked, leaks 
in valves, stuffing boxes and pipe joints 
ean be detected immediately and re- 
paired, and general ventilation is im- 
proved. The accessibility of apparatus 
and piping to the crane contributed to 
low installation costs and will make 
replacements convenient. 

Some equipment usually requiring 
shelter was designed to be installed 
outside without cover. 

The design of the ammonia plant 
was adapted to utilize existing equip- 
ment from Nitrate Plants No. 1 and 
No. 2 wherever feasible. Among avail- 
able equipment used were the con- 
verted-gas holder, the high nitrogen 
gas holder, the raw gas blowers, the 
copper solution pumps and motors, the 
caustic solution pumps, and the com- 
pressors and motors for ammonia stor- 
age and handling. Adequate services 
available at Nitrate Plant No. 2 were 
steam, railroad tracks and motive 
power, compressed air, and sewage dis- 
posal. 

The water supply for the nitrate 
plant is taken from the Tennessee 
River and pumped to a 60,000,000-gal. 
storage reservoir near the plant. From 
this reservoir water is supplied both 
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to the potable system and to the process 
or untreated water system. A pump 
house adjacent to the reservoir houses 
the pumping equipment for both 
services. 

The potable-water-pumping facil- 
ities were adequate, but additional set- 
tling, filtering, and raw-water pump- 
ing capacity was required. To main- 
tain constant pressures, and for fire 
protection purposes, a 100,000-gal. 
overhead water tank erected. 
Process water for cooling purposes 
and for CO, absorption in the am- 
monia plant is pumped directly into 
the process mains from the reservoir. 
To prevent algae growth in towers, 
tanks, and condensers, a program-type 
chlorinator was installed. It feeds 
large dosages of chlorine for short peri- 
ods at timed intervals and with a min- 
imum consumption of chlorine effee- 
tively prevents algae formation. 

The main electrical feeders to the 
plant were adequate, but the main sub- 
station had been built in 1918 at a time 
when the Muscle Shoals steam power 
plant was the sole source of power. 
Since that time the Wilson Dam hydro- 
generating plant has been built, and 
TVA has added other hydro-generating 
plants to its system. This concentra- 
tion of power behind the original sub- 
station made it impossible, due to the 
low rupturing capacity of the cireuit 
breakers, to clear a fault in a dis- 
tribution line. To install new circuit 
breakers on all of the distribution feed- 
ers would have required not only com- 
pletely new switches but expensive 
building alterations at a time when 
long power interruptions could not 
be taken, since part of the plant was 
already engaged in production of war 
materials. Engineering studies showed 
that if are ruptors were installed on 
the old circuit breakers, the installation 
of reactors on the outgoing lines would 
attenuate any possible short circuit 
current sufficiently to bring it within 
the rupturing capacity of the breakers. 
This was done. 

Fire walls were erected to divide the 
substation building into sections, and a 
complete ventilating system was in- 
stalled not only to give more adequate 
removal of heat but to allow continued 
operation in case of blackout. By care- 
ful engineering and construction plan- 
ning, all installations were made with- 
out major interruption of power to 
the portions of the nitrate plant that 
were already operating. 


DESCRIPTION OF PLANT 


The ammonia plant is divided into 
six main sections; namely, semi-water- 
gas manufacture, hydrogen conversion, 
gas compression, gas purification, am- 
monia synthesis, and ammonia storage. 
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(See pictured flow sheet, p. 151, this 
issue,—Ed.) 

Semi-Water-Gas Manufacture—The 
coke is unloaded from railroad cars 
into a track hopper and is carried by 
an inclined belt conveyor to a rotary 
grizzly screen where the fine coke is 
removed for use in the phosphate 
smelting furnaces. The oversize coke 
continues up a second inclined belt to 
the storage bins over the water-gas 
generators. The generators comprise 
four fully mechanical sets, each 10 ft. 
inside diameter, with full automatic 
charging and control, together with 
waste-heat boilers. The operation of 
the sets is so arranged that the neces- 
sary amount of the blow-run gas to 
furnish the required nitrogen is sent 
to the raw-gas holder along with the 
water gas, the mixture being known as 
semi-water gas. The outgoing gases 
are first scrubbed with water and then 
are passed through a Seaboard-process 
sulphur-removal plant en route to the 
holder. 

Each set has its own waste-heat 
boiler which feeds into a steam line 
connected to the general plant system. 
The air blowers are steam-turbine- 
driven and exhaust into a low-pressure 
line from which the steam for the gas 
sets is taken. A steam accumulator is 
connected to this line to give a con- 
stant pressure and flow. 

The gas plant building is designed 
for operation under a complete black- 
out and is provided with an air-wash- 
ing and ventilating system. 

The raw semi-water gas is stored in 
a three-lift 1,000,000-ceu. ft. holder, 
from which gas for the hydrogen cof- 
version plant is drawn. 

Hydrogen Section—The gas as re- 
ceived from the gas plant and stored 
in the holder is a mixture of hydrogen, 
carbon monoxide, nitrogen, and carbon 
dioxide, together with small amounts 
of inert gases and oxygen. The ear- 
bon monoxide is used for the produc- 
tion of additional hydrogen by means 
of the reaction: 

CO+H,0 (steam) — CO,+H,+ heat 
This reaction is carried out at ele- 
vated temperature in the presence of a 
catalyst and a large excess of steam. 
A system of heat exchangers is incor- 
porated so that the cool incoming 
gases are heated by the hot outgoing 


gases. 
HYDROGEN PLANT EQUIPMENT 


The equipment installed consists of 
a battery of Roots-type blowers which 
are directly connected to steam engines 
with speed regulators to maintain 
proper flow of gas at all times. These 
blowers, or pumps, force the gas at 
approximately 5 lb. pressure through 
saturator towers where the gas passes 
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countercurrent to a flow of hot water 
and becomes saturated with water 
vapor. At the outlet of the saturator 
towers steam is added to give the 
proper steam-gas ratio, and the gas 
then flows to heat exchangers of the 
shell-and-tube: type, where it is heated 
by the out-going gases from the hydro- 
gen converters shown in Fig. 1. 

The steam used for the hydrogen re- 
action is supplied from a low-pressure 
steam main into which all steam-driven 
equipment exhausts. This main is also 
supplied by steam from waste-heat 
boilers in the nitrie acid plant and 
from the process steam mains through 
reducing valves. 


TWO-STEP CONVERSION 


The nature of the reaction between 
earbon monoxide and steam is such 
that while the speed of reaction is fa- 
vored by high temperatures, the effi- 
ciency of conversion is better at lower 
temperatures. To accomplish maximum 
conversion, therefore, the over-all re- 
action was divided into two steps, the 
first operating at gh temperature 
and the second at a lower temperature, 
heat being withdrawn by a heat ex- 
changer between the two steps. The 
converters as installed are of the hori- 
zontal bed type and consist of two 
trains each of two units. The cooling 
gas in the heat exchanger is the in- 
coming gas to the first converter. With 
this method, more than 90 per cent of 
the CO is utilized for the production 
of hydrogen. 

The gas from the last heat exchanger 
passes countercurrent to warm water, 
returned from the saturator towers, 
through a water-heating tower. This 
serves to cool the gas and to provide 
at the same time hot water for the 
saturator towers. 

The steam quantity regenerated and 
the quantity of usable heat are a fune- 
tion of the temperature of the water 
entering the saturator tower, and the 
temperature of the hot water leaving 
the water-heating tower is in turn lim- 
ited by the wet-bulb temperature of 
the gases entering the water-heating 
tower. The steam regeneration system 
is therefore designed with respect to 
water quantities so that the water 
heater will pick up only as much heat 
as can be utilized in the saturator 
tower. 

After the water-heating tower, the 
next step is to pass the gases through 
a gas-cooling tower where they cool 
by direct contact with a flow of water 
to a temperature near that of the 
incoming water. From the coolers the 
gases pass to a converted-gas holder. 
The gases in this holder consist of 
hydrogen and nitrogen in the ratio of 
three to one, together with carbon di- 


oxide from the hydrogen reaction, and 
some inert gases. 

Gas Compression Section—The com- 
pressor plant consists of four synchro- 
nous-motor-driven, 2,5v0-hp., six-stage 
compressors designed to deliver gas at 
350 atm. from the sixth stage. These 
compressors draw gas from the con- 
verted-gas holders. Intercoolers are 
provided following the first five stages 
of each compressor, and an aftercooler 
follows the sixth stage. The gas from 
the sixth stage is delivered into the 
synthesis system. The motors are 
started by connecting directly across 
the power line and are automatically 
synchronized. Automatic unloaders are 
provided so that the compressors can- 
not be loaded until synchronized. This 
control also serves to prevent complete 
shutdown in case of a momentary surge 
in the power line which might cause 
the motor to fall out of synchronism 
but which is not of sufficient magni- 
tude to cause disconnection. 

Gas Purification Section—To pre- 
vent large losses from inert gases in 
the synthesis system and to prevent 
poisoning of the catalyst, especially 
by carbon monoxide and oxygen, it is 
necessary to purify the synthesis gases 
so that they will be essentially a mix- 
ture of pure hydrogen and nitrogen by 
the time they reach the final compres- 
sion stage. 

The first purification step is the re- 
moval of the CO., which is approxi- 
mately 28 per cent of the gas in the 
converted-gas holder, by serubbing 
with water at 17 atm. between the 
third and fourth compression stages. 
A safety tank equipped with a float 
alarm is provided in the outlet line so 
that if water is carried over into the 
gas line in any quantity, an alarm 
will be given, and if the water con- 
tinues to rise, the compressors will 
then be shut down. Mist separators in 
the gas lines remove entrained mois- 
ture. 


POWER RECOVERY 


The pumping of the large quantity 
of water required for the removal of 
the CO, against the 17 atm. pressure 
requires a heavy expenditure of power. 
To reduce this quantity of power, the 
water leaving the towers is passed 
through a Pelton water wheel. This 
wheel is directly connected to the op- 
posite end of the pump shaft from the 
driving motors and serves to recover in 
excess of 50 per cent of the total power 
required for pumping. The released 
water discharges into a pressure break- 
down chamber overflowing to a flume, 
which delivers it to a reservoir. From 
there it is repumped and used as cool- 
ing water in the nitric acid plant. The 
carbon dioxide at present is dissipated 
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to the atmosphere through a stack. The 
level of the sealing water in the serub- 
bing towers is maintained by adjust- 
ment of the nozzles on the Pelton 
wheel. Since power recovery wheels 
were installed only on the pumps which 
are in regular operation, and not on 
the spare pumps, additional nozzles and 
static energy dissipators are installed 
to assure continued operation when the 
spare equipment is used, 

Removal of the carbon monoxide, 
oxygen, residual carbon dioxide, and 
other gases is accomplished by scrub- 
bing at 121 atm. with cold ammoniacal 
copper formate solution. This solution 
is pumped by motor-driven hydraulic 
type pumps, shown in Fig. 3, to the 
top of a scrubbing tower where it 
flows countereurrent to the gas and 
absorbs carbon monoxide and oxygen. 
The gas next passes to the caustic 
scrubber towers, which are designed to 
operate in co-current flow, for the re- 
moval of the remaining carbon dioxide. 
Actually, due to the high efficiency of 
carbon dioxide removal by the water 
scrubbers, which leaves a residual of 
only 0.7 per cent of CO, in the con- 
verted gas, it has not been necessary to 
operate the caustic scrubbers. This 
small amount of carbon dioxide can be 
readily absorbed by the copper for- 
mate solution. 

The spent copper solution leaves the 
tower through a pressure breakdown 
valve to a reflux scrubber where it 
passes countercurrent to the gases and 
vapors from the regeneration system 
to absorb the ammonia vapors driven 
off in the regenerator. 

The liquor from the reflux scrubber 
flows by gravity to a reduction vessel 
Where it is heated under pressure. In 
this way, the copper previously oxi- 


Fig. 3—Copper formate solution handled by these 
pumps removes CO from synthesis gas 


dized in the scrubbing tower is re- 
duced back to the euprous form by the 
dissolved carbon monoxide. Part of the 
carbon monoxide is released from the 
solution. The liquor from this reduc- 
tion tank overflows into a final re- 
generating tank where the balance of 
the carbon monoxide and carbon di- 
oxide is removed. This tank is a hori- 
zontal, cylindrical vessel divided by 
partitions so arranged that proper 
temperature will be maintained in its 
various sections to give the required 
conditions for complete regeneration. 

The copper solution is cooled first 
by water and then by refrigeration. 
The refrigeration units have high- 
speed, steam-turbine-driven compres- 
sors and vertical shell-and-tube type 
condensers. Speed of the turbines is 
controlled by the refrigeration require- 
ment. The copper solution coolers are 
of the shell-submerged tube type, and 
the temperature of the solution is con- 
trolled by the level of liquid ammonia 
and the back pressure allowed on the 
coolers. 

Ammonia Synthesis Section—After 
final compression (sixth stage), the 
purified synthesis gas is piped to a 
filter where it is mixed with gas cir- 
culated by the compressors of Fig. 4. 
The oil and any other liquid or solids 
that may have been carried along in 
the gas stream are then removed. The 
filter units of TVA design allow de- 
livery of ammonia from both con- 
densers containing uniformly less than 
2 parts per million of oil. From the 
filters the combined volume of new and 
recirculated gas passes through an 
ammonia-cooled condenser. This con- 
denser is of the submerged hairpin tube 
type with 350 atm. gases in the tubes 
and liquid ammonia in the shell. When 
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Fig. 4—This view of the steam-driven ci:culating compressors clearly 
shows the arrangement of overhead piping 


ammonium nitrate is being manufac- 
tured, the liquid ammonia for cooling 
is taken from the storage spheres and 
the gaseous ammonia is piped to the 
nitric acid plant. When ammonia is 
being shipped and nitric acid is not 
being made, the condenser is made a 
part of the central refrigeration sys- 
tem. 

The synthesis gases and condensed 
ammonia are passed through a sepa- 
rator consisting of a commercial en- 
trainment separator unit mounted in 
a high-pressure containing vessel. 
From the separator, the gases, now 
freed from liquid ammonia, are 
warmed by exchange of heat with the 
water from the water-cooled con- 
denser of Fig. 5. The warmed gases 
then enter the ammonia synthesis con- 
verter and, after further direct ex- 
change of heat with the outgoing 
gases, go through the catalyst bed. 

The gases leave the converter con- 
taining ammonia at a concentration 
determined by the pressure and space 
velocity and pass to the water-cooled 
condenser, Fig. 5. This condenser, of 
the drip type, is located outdoors near 
the converter. Under the condensing 
section a heating section is provided 
to raise the temperature of the gases 
from the ammonia-cooled condenser on 
their way to the converter by means 
of the water heated in condensing the 
ammonia from the hot converter gases. 

A separator similar to the one 
used for the ammonia-cooled con- 
denser removes the liquid ammonia, 
and the gases pass to the suction of 
the circulator-compressors. The gas, 
which has now been reduced in pres- 
sure through friction, is recompressed 
to synthesis pressure and passed to the 
filters after mixing with new gas from 
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the six-stage compressors as previously 
described. The circulators (Fig. 4) 
are steam-driven, single-stage ma- 
chines, two units per train being pro- 
vided. Their speed can be accurately 
adjusted to suit the quantity of gas 
being recirculated. 

Ammonia Storage Section — The 
liquid anhydrous ammonia which col- 
lects in the bottom of the separator 
vessels of Fig. 6 passes through a 
pressure-reduction valve and thence to 
spherical tanks mounted on scales 
which serve to measure the production. 
Two of these weigh tanks are provided 
to allow alternate filling and emptying. 
The weighed ammonia is piped to 
spherical storage tanks for withdrawal 
for shipment, or for ammonium nitrate 
manufacture. Since this ammonia ear- 
ries an appreciable quantity of dis- 
solved gases, a degasifier is provided, 
consisting of a liquid ammonia still 
and rectifying column. 

When ammonium nitrate is not being 
manufactured, the final clean-up of 
ammonia in the purge gases and exit 
gas from the degasifier is made by 
absorption in water. This aqua am- 
monia is disposed of either by ship- 
ment as such or by stripping it and 
sending the gas to the weigh spheres. 


SPECIAL FEATURES 


Within the six main sections of the 
ammonia plant previously described, 
problems were encountered with re- 
spect to design of converter vessels, 
high-pfessure pipe and fittings, and 
instrumentation and control. Also, 
major consideration had to be given to 
the electrical system. 

Converter Vessels—The catalyst con- 
verter vessels in plants built previous 


Fig. 5—The water-cooled condenser shown here condenses ammonia 
produced in the converter and heats gases entering the converter 


to this time have always been made of 
forgings, and it was in this direction 
that the TVA engineers first looked. 
Little investigation was required to de- 
velop the fact that the sizes of the 
forgings were such that only a limited 
number of shops were able to make 
them and these shops were so filled 
with work carrying better priorities 
that deliveries in time to be of any use 
were hopeless. The construction of 
high-pressure vessels by building up 
laminated walls from relatively thin 
plates had been developed for use in 
the oil industry, and it was to this 
method that the engineers next looked. 
While the walls of the converter had 
to be thicker than those previously 
constructed in this manner, there 
seemed to be no reason why a con- 
verter could not be designed to incor- 
porate this type of construction. 
Accordingly, a design was prepared 
for a converter vessel constructed by 
this method. The development of an 
interior joint between the catalyst bas- 
ket and the bottom of the vessel that 
did not require packing or accurate 
alignment allowed the use of a. solid 
bottom closure forging permanently 
welded to the shell. The top closure 
was made by the conventional forged 
plug, copper gasket and ring bolted 
to a forging welded to the laminated 
eylinder. All openings for pipe con- 
nections were made through the end 
closures. The filter and separator ves- 
sels are of similar but smaller design. 
High-Pressure Pipe and Fittings— 
Drawn seamless tubing and welded 
conneetions were used for the 350-atm. 
piping. The steel for the large tubing 
was selected for its weldability plus a 
high tensile strength to reduce the wall 


thickness so that it could be drawn on 
machines available at the tube mills. 

When the question of branch con- 
nections was investigated, it was found 
that deliveries on forgings for this 
purpose precluded their use if the 
plant was to be completed close to the 
scheduled date. Improvements in weld- 
ing technique and design of welded 
piping suggested the possibility of 
using welded branch connections in the 
plant. Accordingly, in cooperation 
with experienced engineers and the 
high-pressure-piping contractor, the 
design for such joints was worked out. 
It was found that the use of welded 
joints simplified both design and con- 
struction sinee it allowed branches to 
be made at any desired point and 
angle, there being no bulky forgings 
and flanges to cause interference. 
Wherever possible, turns were made by 
bending the tubing. 

Instrumentation and Control—Proe- 
ess control is accomplished by means 
of a small laboratory in the gas plant, 
a central control laboratory in the 
ammonia plant, and several instrument 
boards located at other suitable points. 
The central laboratory is a separate 
glass-walled room inside the main 
building, which is readily accessible to 
the operators and from which much of 
the plant can be seen. 

The following special control meth- 
ods, developed as-a-result_of TVA re- 
search, are used in the central labora- 
tory: 

1. A continuous electro-conductomet 
rie method of measuring the CO in the 
purified synthesis gas, sensitive to con- 
centration of 2 parts per million over 
a range of 0 to 100 parts per million. 

2. A continuous electro-conductomet- 


Fig. 6—Liquid ammonia separators, level indi- 
cators, try cocks and pressure-lowering valves 


| 
ric 
the 
0.0 
pe. 
of 
of 
tio 
of 
ew 
cel 
ms 
ar 
an 
shi 
th 
gi 
in 
to 
124 e NOVEMBER 1958 CHEMICAL & METALLURGICAL ENGINEER! NG 


n the 
ation 

the 

the 
out. 
con- 
to 
and 
rings 
ence, 
le by 


-roe- 
eans 
lant, 

the 
ment 
ints. 
irate 
main 
le to 
h of 


neth- 
re- 
0 


n the 
con- 


RING 


Fig. 7—Anhydrous ammonia from the separators is weighed into spherical storage 
spheres; this view shows ammonia handling equipment for the storage spheres 


ric method of measuring the CO, in 
the purified synthesis gas, sensitive to 
0.02 per cent over a range of 0 to 3 
per cent. 

3. A continuous photometric method 
of determining the cupric-ion content 
of ammoniacal copper formate solu- 
tion accurate to plus or minus 1 gram 
per liter at operating concentration. 

4. A continuous method for analysis 
of the argon in the synthesis gas ac- 
curate to an argon content of 0.15 per 
eent at operating concentration. 

In all cases the actual records are 
made on commercial instruments which 
are activated from equipment designed 
and built in the TVA laboratories and 
shops. The development of this equip- 
ment has contributed considerably to 
the smooth operation of the plant by 
giving continuous, accurate, and sensi- 
tive measurements which are recorded 
in the central control laboratory. This 
centralization facilitates the ecoordina- 
tion of the readings and trends with 
other operating data so that any cor- 
rective measures may be taken in ad- 
vance of development of actual trouble. 

In addition to the special control 
equipment developed by TVA, the hy- 
drogen, ammonia, and earbon dioxide 
content of gases is measured and re- 
corded by available standard thermo- 
conductometrie cells and instruments. 
The position of the semi-water-gas and 
high-nitrogen-gas holders is recorded 
in the gas plant and indicated in the 
ammonia building by pneumatic tele- 
metering equipment, The converted- 
gas holder position is reeorded and 
indicated on the hydrogen control 
boxrd, shown in Fig. 2, as well as being 
indicated on a large illuminated master 


gace in view of all compressor opera- 
tors. 
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Pressures at various points in the 
hydrogen system are taken and trans- 
mitted by telemetering equipment to 
indicators or recorders on the central 
control boards. Temperatures are re- 
corded on potentiometer recorders and 
are checked on multipoint manually- 
operated potentiometers. On the puri- 
fication board are indicated and re- 
corded the analyses of the gas at the 
various stages, together with the pres- 
sure drops through the system and the 
temperatures of the gases and liquors 
used for purification. 

Each compressor has its individual 
gage board on which are indicated the 
pressures through the six stages, water 
and oil pressure, and temperatures. 

The synthesis board has instruments 
to show the pressure throughout the 
system. The analyses of the synthesis 
gases at various points are indicated 
and recorded. Flow meters measure 
the quantity of purge gas released, 
and temperature recorders show the 
temperature of the synthesis gases and 
conditions in the converter vessel. 

Electrical System—The power sup- 
ply to the ammonia plant is received 
from the original main switch house. 
Outdoor-type, three-phase transform- 
ers step down the distribution voltage 
of 12,000 to 2,300 and 440 volts. In 
the distribution of this power, full ad- 
vantage was taken of modern develop- 
ment in metal-clad switch gear, and 
the distribution center was installed on 
the operating floor without additional 
inclosure or cover. All oil switches 
are electrically operated, and in the 
ease of large equipment that requires 
individual feeders, they are remotely 
controlled from the equipment location. 

A small amount of emergency light- 
ing is provided by the storage battery 
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used for oil switch operation. The bal- 
ance needed for emergency valve oper- 
ation is provided by a 100-kw, steam 
turbo-generator unit. The turbine is 
kept hot by reason of the exhaust 
being kept connected to the low-pres- 
sure steam line. 

The inlet valve is of the trip throttle 
type, having the trip magnet connected 
to the incoming circuits so that a 
power interruption will open the valve 
and start the turbo-generator unit. 
Sufficient lights and power are thus 
provided to allow necessary safety 
measures to be undertaken within 10 
seconds after an interruption of power 
on the main feeders. 


OPERATING RESULTS 


Starting an ammonia plant without 
skilled operators and with but few 
experienced supervisors is not an easy 
task, but the problem was expertly 
handled by Edward J. O’Brien, super- 
intendent, who directly supervises am- 
monia operations, and Charles H. 
Young, chief of operations. The pre- 
viously mentioned TVA consultant, 
Josef G. Dely, gave excellent assist- 
ance. Messrs. O’Brien and Dely gave 
thorough attention to details of design 
and their effect on operations. Many 
improvements resulted from studies 
which they made before the plant 
started functioning. The fact that plant 
operations could be sustained continu- 
ously from the more: that each piece 
of equipment went into service was in 
large part due to their contributions. 
They took great pains in the detailed 
training of plant operators before any 
wheel was turned. Results justified the 
care and diligence used and the ex- 
pense entailed. The fact that there has 
been no major shutdown on either train 
of the plant since it was started to the 
present time, which covers a period of 
more than a year, is significant. 

The final half of the ammonia plant 
went into production on September 22, 
1942. In the ensuing vear beginning on 
that day, the plant produced 111 per 
cent of its designed capacity. This is a 
tribute to its designers and to the ef- 
fectiveness with which it has been 
operated. 

This record, together with others at- 
tained by the men and women of TVA’s 
Nitrate Plant No. 2 in the production 
of ammonium nitrate for munitions 
and fertilizer, calcium carbide for syn- 
thetic rubber, elemental phosphorus for 
chemical warfare and Lend-Lease, and 
concentrated phosphatie fertilizers for 
Lend-Lease and the domestic food pro- 
gram, resulted in the TVA department 
of chemical engineering being awarded 
the Army and Navy “E” by Under- 
secretary of War Patterson on March 
13, 1943. 
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Commercial Alkylation with Hydrogen 
Fluoride Catalyst 


F. E. FREY Associate Director of Research, Phillips Petroleum Co., Bartlesville, Okla. 


Chem. & Met. INTERPRETATION 


One of the most important wartime developments in the field of avia- 
tion gasoline manufacture has been the anhydrous hydrofluoric acid 
alkylation process herein described. This method uses hydrogen 
fluoride as the catalyst in place of the usual sulphuric acid and joins 
paraffins such as isobutane with olefins such as butylenes to produce 
isoparaffin blending agents. The author here gives a description of 
the operating features of the first commercial HF alkylation plant, 
which has been in production for almost a year, to be built in this 
country. The necessity of wartime secrecy prevents disclosure of 
more details at this particular time.—Editors. 


RECT juncture of olefins with 
paraffins is being applied on a 
vast scale to produce isoparaffins for 
use in military aviation gasoline. The 
isoparaffins so produced are highly 
branched in structure and have a very 
high performance rating in the avia- 
tion engine. They are ordinarily 
blended with other hydrocarbon stocks 
of suitable characteristics to produce a 
balanced aviation fuel. This juncture 
reaction, referred to as alkylation, has 
been previously applied commercially 
in the petroleum industry both as a 
thermal process, utilizing heat and 
pressure to effect reaction, and as a 
catalytic process on a greater scale, 
with concentrated sulphuric acid as the 
catalyst. 

In December 1942, Phillips Petrol- 
eum Company placed in successful op- 
eration an alkylation plant using hy- 
drogen fluoride as the catalyst. This 
unit was followed some months later 
by a second plant. Other oil com- 
panies have since put into operation 
several hydrogen fluoride alkylation 
plants. The total contribution of HF 
alkylation to aviation gasoline produc- 
tion is already substantial and will be 
much greater. 

The first HF alkylation plant has 
now been running long enough to give 
a rather good experience record and a 
description of the operation is timely. 

With the respect to the choice of 
parafiins for conversion stock in an- 
hydrous hydrofluorie acid alkylation, 
isobutane has been almost exclusively 
used because of its reactivity, avail- 
ability, and the high quality of the al- 
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kylate product. Among the olefins, 
butylenes have been most extensively 
used; a refinery butane-butylene frac- 
tion contains both reactants. In this 
instance the main reaction can be rep- 
resented by the equation C,H, + i-C,Hw 
— C.H,,.. Propylene and amylene and 
even higher-boiling olefinic feed stocks 
ean be used according to their availabil- 
ity. While olefins differ in the rate at 
which catalyst contamination by side- 
polymer formation takes place, this is 
not a decisive matter, since HF regen- 
eration entails merely an inexpensive 
redistillation. 

Anhydrous HF is a very versatile 
catalyst. It is able to catalyze many 
condensation and other reactions and 
its usefulness is increased by virtue 
of the wide range of reaction tempera- 
tures that ean be employed without 
destroying the catalyst, the ease with 
which it can be separated from re- 
action products, and the ease with 
which it ean be regenerated. Further- 
more, hydrogen fluoride has a low cor- 
rosive action on steel. This makes it 
the more acceptable from the viewpoint 
of plant design and construction. 


PROCESS VARIABLES 


Heart of the process is the alkyla- 
tion step, and good results depend on 
earrying out the reaction correctly. 
Liquid HF (acid) and liquid hydro- 
carbon reactants are agitated together 
to produce a temporary emulsion and 
give ready access of isobutane to the 
acid phase wherein most of the re- 
action takes place. The emulsion is 
vigorously circulated to distribute the 


olefin reactant in low concentration and 
thus discourage polymerization and 
permit a maximum of alkalyation. 

A several-fold excess at least of 
isobutane over olefin is maintained to 
minimize realkylation of primary alky- 
late. Normal paraffins impede access 
of isobutane to the catalyst and are 
preferably kept at low concentration, 

A reaction temperature of 75 to 115 
deg. F. gives good results and can be 
maintained by water cooling to take 
up exothermic heat of reaction. Re- 
frigeration is not necessary. Reaction 
time is less than one hour. With con- 
tinued use the acid acquires acid-sol- 
uble organic contaminants which are 
removed by distillation; the titratable 
acidity of the catalyst phase is usually 
maintained at 85 to 90 percent. 


DESCRIPTION OF PLANT 


Fig. 1 represents a simplified flow of 
the alkylation unit. The plant layout 
was arranged so that the acid-contain- 
ing equipment was segregated from the 
hydrocarbon fractionating and storage 
equipment. This arrangement has per- 
mitted localizing the handling of acid 
and acidie waste material, and effec- 
tively enforcing special safety prac- 
tices in the handling of hydrogen fluor- 
ide. It also allows freedom of move- 
ment in the hydrocarbon fractionating 
area without wearing protective cloth- 
ing. Operations in the acid area for 
the most part are controlled from 4 
central control house. 

Olefin-containing feed and supple 
mentary isobutane are passed through 
bauxite driers to remove small amounts 
of dissolved water and are then com- 
bined with the recycle isobutane to give 
the combined hydrocarbon feed to the 
reactor; the respective streams are 
proportioned to give the desired ratio 
of isobutane to olefin. 

The hydrocarbon stream is intro- 
duced into the reactor units where it is 
intimately mixed with about an equal 
volume of recyele acid. The heat liber- 
ated at this point by the isoparaffin- 
olefin juncture is removed by cirew- 
lating cooling tower water through 
cooling eoils in the reactors; depending 
on atmospheric conditions, the temper- 
ature is usually maintained between 75 
and 115 deg. F. by this method. 

Emulsified effluent stream from the 
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reactors, containing HF, unconsumed 
isobutane, alkylate, and any inert hy- 
drocarbon that was introduced with 
the feed, passes to a settling tank 
wherein the acid and hydrocarbon 
readily separate into two layers. The 
acid is recyeled to the reactors. 

As the alkylation reaction proceeds, 
the acid gradually becomes contamin- 
ated with high molecular weight or- 
ganic material that remains dissolved 
in the acid, Although a few percent of 
this material in the acid phase is de- 
sirable in that it tempers the catalyst 
activity sufficiently te minimize decom- 
position of primary alkylate, increas- 
ing amounts reduce the activity of the 
catalyst to such a degree that under- 
reacting, made evident by increasing 
amounts of organic fluorides appear- 
ing in the hydrocarbon effluent, is en- 
countered. The optimum tolerance of 
this material has to be determined for 
each feed stock. 

Acid is maintained at the desired 
acidity by removing dissolved organic 
products from a portion of the recycle 
acid and returning the purified acid to 
the settler. This is accomplished in a 
rerun system where the acid is dis- 
tilled overhead, the hith-boiling con- 
taminants being removed as a kettle 
product. Traces of wiaer in the feed 
stocks are taken up by the acid and 
gradually accumulate in the acid in 
the system. 

At times a portion of the acid distil- 
late from the above mentioned opera- 
tion is diverted to a small column 
wherein HF is distilled overhead and 
the water is removed from the column 
kettle as a high boiling water-HF 
mixture containing about 45 percent 
HF. However, by efficiently drying the 
hydrocarbon feed streams, the volume 
of acid needing processing for water 
removal may be kept small. The over- 
head acid distillate from the water-re- 
moving operation is also charged back 
to the settler. 

The hydrocarbon phase from the set- 
tler, containing a small amount of 
physically dissolved HF, is fed into the 
top of a fractionating or azeotrope 
tower from which the HF and a small 
amount of light hydrocarbons is re- 
moved as an overhead product and re- 
turned to the acid settler. The hydro- 
carbons, free of HF, are removed as 
a kettle product. 

Although the kettle product from the 
azeotrope column contains no free HF, 
it does contain small amounts of resi- 
dual organic fluorine that appear both 
im the C,-C, and alkylate fractions. Be- 
cause the effluent propane and normal 
butane fractions are used in other re- 
finery operations, the presence of 
fluorine in these streams is undesir- 
able. Consequently, the kettle produet 
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Fig. 1—Flow diagram for anhydrous 


from the azeotrope column is charged, 
without cooling, to a bauxite treater 
where 95 percent or more of the fluor- 
ine is removed. 

Effluent from the bauxite treater 
passes to a fractionating system where 
the various hydrocarbon fractions are 
separated, as shown in Fig. 1. Al- 
though the first bauxite treatment re- 
moves most of the organic fluorine, a 
small amount, about 0.0002 to 0.001 
percent, still remains in the total alky- 
late. This is removed hy a second 
bauxite treatment on the debutanizer 
kettle product at a higher temperature. 
The recycle isobutane, normal butane, 
and propane streams normally contain 
only very small amounts of organic 
fluorine. 

Acid waste material is neutralized by 
lime. Because of the low solubility of 
calcium fluoride in water, waste water 
from the neutralizing operation is low 
in fluoride ion content. 


INSTRUMENTATION 


All the control equipment used in 
the alkylation unit is of conventional 


hydrofluoric acid alkylation process 


design. However, for acid service, con- 
trol equipment requiring stuffing box 
connections was held to a minimum. 
Liquid levels are indicated, controlled, 
or recorded by the use of torsion tube 
type instruments and volumetric dis- 
placement floats. In the acid area tem- 
peratures, pressures and flows, as well 
as liquid levels, are recorded and/or 
controlled from a centralized control 
house. All instruments in the control 
house are actuated indirectly by either 
volumetric, pneumatic, or electrical im- 
pulses. In order to eliminate vaporiza- 
tion in meter lines, all manometers at- 
tached to lines containing acid are lo- 
cated below the orifice flanges. 


MATERIALS OF CONSTRUCTION 


Except in very few instances, car- 
bon steel was employed for all the 
equipment in acid service. Special 
metals or alloys were used primarily 
as trim materials for relief valves, 
diaphragm motor valves, and other con- 
trol instruments. Monel was used in 
some parts of the acid rerun system, 
where high concentrations of water 


General view of one of the HF alkylation plants of Phillips Petroleum Co. 
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Such blimps as these are used as alkylation feed storages in the first commercial 
anhydrous HF plant to operate in this country. Isobutane and isobutylenes have 
been used most extensively as raw materials 


were expected. Hydrogen fluoride of 
high water content attacks steel rapidly. 

Centrifugal steel pumps with cast 
steel impellers are used satisfactorily 
in all pumping operations involving 
the transfer of acid. Most of these 
pumps are equipped with a special 
gland insert for the shaft packing as- 
sembly. This gland insert is so con- 
structed that the packing is protected 
from the acid by a flushing or sealing 
liquid which may vary, depending on 
the process requirement of the pump; 
either butane or heavy alkylate is or- 
dinarily used. 

Gate, globe and plug type steel 
valves are used in acid service. The 
gate and globe valves are packed with 
a special type of packing that 
contains a resilient core. Plug type 
valves require a rigid lubricating sched- 
ule and a periodic movement of the 
plug in order to prevent sticking. 

Seamless steel piping was used 
throughout for acid-containing equip- 
ment. In order to minimize sources of 
leaks, screwed connections were held to 
an absolute minimum, substituting 
welded construction as far as practi- 
cable. Where welded connections 
could not be used, ring joint flanges 
were installed. In the welding oper- 
ation, particular efforts were made to 
get slag-free welds, since HF rapidly 
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attacks slag and will cause trouble. 
CATALYST CONSUMPTION 


Hydrogen fluoride consumption is 
primarily in the form of physical 
losses, and also chemical loss as organic 
fluorides occurring in the hydrocarbon 
stream from the reaction step. The 
quantity of organic fluorides in the 
hydrocarbon effluent from the reactor 
is a function of the operating variables 
and by closely controlling the variables 
the consumption of HF by this route 
ean be kept to a rather low minimum. 
Physical losses are usually experienced 
in the form of leaks and in purging 
out of shut-down equipment. Such 
physical losses have been reduced to a 
low value by making minor changes 
and accumulating experience in the 
operation of the plant. 

Under normal operating conditions, 
a negligible amount of acid in free 
or combined form is lost with the heavy 
oil that is left as a kettle product in 
the acid-rerunning operation. Acid re- 
moved from the system as the constant 
boiling HF-water mixture is normally 
proportional to the amount of water 
entering with the feed, since HF has a 
strong affinity for water and acts as a 
dehydrating agent for the feed. Very 
little acid is removed from the system 
by this route as the feed is thoroughly 
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dehydrated before finally entering into 
the reactor itself. 


SAFETY PRACTICES 


In the Phillips alkylation plants the 
equipment and connecting lines con- 
taining acid are located so as to pro- 
vide the maximum amount of personal 
safety. This entailed the segregation of 
acid equipment to provide the maxi- 
mum amount of accessibility with a 
minimum amount of extraneous pip- 
ing. So far as practicable, all con- 
necting acid piping was run at ground 
level so that it would be accessible for 
maintenance. Furthermore, these lines 
were painted a distinctive color so that 
they could be identified at a glance. 

Relief valves were all tied in to a 
common system where any acid re- 
leased would not spray the surround- 
ing territory, but could either be re- 
covered or neutralized. The segrega- 
tion of the acid-containing equipment 
and the maintenance of a leak-proof 
system are perhaps the most effective 
safety features of the plant. However, 
the remote control of basie equipment 
from the control house is also advan- 
tageous from the safety standpoint. 

With proper observation of precan- 
tionary measures, such as wearing suit- 
able protective clothing made of either 
rubber or neoprene during “on stream” 
and inspection periods, and thoroughly 
removing or neutralizing any acid on 
equipment that is to be handled during 
inspection or repairing, the liability te 
injury is small. Various types of pro- 
teetive clothing are worn, depending 
on the nature of the job at hand. Pro- 
tective clothing maintained in the area 
includes a complete covering with out- 
side air supply, overalls and jumpers, 
aprons, boots, overshoes, hats, face 
shields and goggles. 

First aid is provided fer by strate- 
gically locating first aid kits containing 
aqueous ammonia, sodium bicarbonate 
solution, and a special salve, which is 
applied after neutralizing a bur. 
Shower baths and tubs filled with an 
aqueous solution of sodium bicarbonate 
are also strategically located within 
the area. Only a few minor acid burns 
and no major burns have been experi- 
enced since the initial start-up of the 
plants. 

In summary, the most sensible way 
to avoid accidents from anhydrous HF 
is to provide for all safety precautions 
in all parts of the unit dealing with 
the acid and, at the same time, if any 
accident should occur, to start at once 
a detailed analysis of the causes of 
the mishap and to adopt the proper 
corrective measures immediately. Such 
a procedure can easily reduce burns 
and other serious accidents to a very 
low figure indeed. 
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Materials of Construction for 
Anhydrous Hydrofluoric Acid 


CHARLES M. FEHR Pennsylvania Salt Manufacturing Co., Philadelphia, Pa. 


Chem. & Met. INTERPRETATION 


Anhydrous hydrofluoric acid, a new oil refining chemical, has recently 
attained the status of a large tonnage commodity. As with any new 
substance, users are asking questions concerning handling, storage 
and use. The answers to many of these were given in an excellent 
address before the technical meeting of the Western Petroleum 
Refiners Association at Tulsa on July 9. This article is an abstract of 
only a small part of Mr. Fehr’s address.—£ditors. 


N OUR FIRST work on the production 
anhydrous hydrofluoric acid in 
1931, laboratory and pilot plant tests 
were conducted to determine roughly 
which materials were satisfactory or 
unsatisfactory. While these tests were 
helpful in the development of an en- 
tirely new process they did not tell the 
complete story. It was only after the 
proeess was actually in full-scale oper- 
ation that real progress was made in 
determining desirable materials of con- 
struction. 

It was found that because of its low 
corrosion rate, mild carbon steel was 
excellent for handling anhydrous 
hydrofluorie acid and was the logical 
material for storage tanks, pipes, fit- 
tings, valves, and pumps. This con- 
elusion has been sustained by experi- 
ence during the past twelve years and 
it may be positively stated that steel 
tanks for storing HF have been in 
service for ten years and are in good 
condition today. 

The shipping container problem has 
been solved by the use of steel. Appar- 
ently a protective coating forms on the 
surface of the steel, inhibiting further 
corrosion. This becomes a problem on 
valves in that it will cause these to 
freeze unless operated at fairly fre- 
quent intervals. This is probably 
because the film cements moving parts 
together. By opening and closing 
valves at least twice each shift this 


Operating difficulty may be avoided. 


Obviously, double-valving is required. 

Some steel is more resistant to an- 
hydrous hydrofluoric acid than others. 
A thoroughly deoxidized, dead melted, 
or killed steel in which the non-metallic 
inclusions are absolutely at a minimum 
18 the ideal steel. Bessemer steel is not 
desirable due to lack of precise control. 

Experience with Monel has been 
satisfactory and it appears the best of 


all commercially available non-ferrous 
metals for HF. However, with the 
present restrictions on the use of nickel 
alloys, steel is preferable wherever pos- 
sible. For the fabrication of labora- 
tory equipment for handling HF, such 
as sample bottles, valve parts, espe- 
cially the valve stems, and for parts in 
contact with weaker acid, Monel metal 
is ideal and should be used. 

Copper has been found satisfactory 
in various parts of the process. Under 
proper conditions it is a close second 
to Monel. It is, however, attacked in 
the presence of sulphur dioxide and 
oxygen and, where these are present in 
the anhydrous hydrofluoric acid, cop- 
per is unsatisfactory. We recently 
examined a copper coil, put into 
operation in 1931 for two years and 
recently returned to service, finding it 
in excellent state today. Copper tub- 
ing is excellent especially where flex- 
ible connections are needed. 

In addition to these metals, silver 
and platinum may be employed where 
the construction justifies. Platinum is 
probably the most resistant of all 
metals to HF and silver has a very 
excellent resistance in the absence of 
sulphides or appreciable quantities of 
sulphuric acid. 

Readers are cautioned to interpret 
these recommendations as applying to 
anhydrous hydrofluoric acid only, since 
steel is not satisfactory for HF below 
60 percent. Copper, Monel, silver and 
platinum are resistant to the weaker 
acids except under the specific adverse 
conditions noted in the foregoing. 
Platinum and silver are particularly 
useful for small parts or for special 
members such as frangible dises. 


UNSATISFACTORY MATERIALS 


Among the unsatisfactory materials 
of construction, probably the most 


CHEMICAL & METALLURGICAL ENGINEERING NOVEMBER 1948 


readily attacked are those containing 
siliea, such as glass, porcelain, enamel- 
ware, asbestos and certain silica cast 
irons. 

While lead is serviceable for acids 
below 65 percent, under normal con- 
ditions it is unsatisfactory for strong 
acids, especially anhydrous HF. 

Cast iron is more resistant to HF 
than lead but, probably due to silica 
inclusions, it is not a generally satis- 
factory material. Cast iron fittings 
will only last a comparatively short 
time before replacement. 

Among other materials found un- 
suitable for anhydrous HF are wood, 
which chars instantly; rubber which 
polymerizes and hardens, and most 
plastics. We have hopes, however, of 
a non-flexible plastic which is now 
being studied as a desirable material. 


STORAGE VESSELS 

Steel tanks are the logical storage 
vessels for HF and should be of welded 
construction conforming to paragraph 
U-68 of the A.S.M.E. code for unfired 
pressure vessels. Proper outage must 
be provided and insulated storage 
tanks should not be loaded to more 
than 90 percent of their water capac- 
ity—non-insulated tanks to 85 percent. 
Where feasible, scale-mounted tanks 
are more preferable than level indi- 
eators because of minimum error and 
trouble. 


PIPING AND VALVES 


Extra heavy seamless steel pipe and 
forged or cast steel fittings are pref- 
erable for handling HF. Welding 
makes the ideal joint, provided the 
weld is homogeneous and free of slag 
and oxides. Welded fittings should be 
used wherever possible. If threaded 
joints are used on small pipe, the 
threads should be carefully cut, pulled 
up tight and seal welded. Some design- 
ers do not seal weld pipe under 0.5 
in. size, reporting threaded joints 
satisfactory. We caution against cast 
iron fittings. 

For connecting pipe larger than 2 
in., ring flanges with soft iron or cop- 
per gaskets are satisfactory. Neo- 
prene or Vistanex impregnated asbes- 
tos gaskets have been successful, es- 
pecially on small lines. 

Heavy copper tubing is satisfactory 
for flexible connections to scale- 
mounted tanks. 

Needle, globe and gate valves have 
been used successfully. Whenever 
application permits, we prefer a 
needle or globe valve due to its sturdy 
construction. Steel is an excellent 
construction material and valves may 
be machined from bar stock or forged. 
Cast steel valves, if used, must be 
earefully examined for porosity and 
sand holes. 


129 


uring 
ity te 
pro- 
nding 
Pro- 
» area 
1 out- 
apers, 
face 


Recovery of Valuable Materials by 
Electrostatic Separation 


HERBERT BANKS JOHNSON vice-President. Ritter Products Corp., Rochester, N. Y. 


Chem. & Met. INTERPRETATION 


Electrostatic separation has made more progress in the past five years 
than in the previous 25, owing to greatly improved understanding of 
the electrostatic properties of minerals and non-minerals. This method 
of separating valuable from non-valuable materials is ordinarily used 
in conjunction with other methods for ore and mineral dressing, as an 
adjunct to, rather than a replacement for, these other methods. There 
are now a considerable number of installations in successful operation 
in chemical, metallurgical and other fields, making it possible for the 
author to present general figures on performance, and equipment and 


operating costs.— Editors. 


erore the beginning of hostilities 

in Europe, mechanical dressing 
procedures applying to our more com- 
mon minerals such as iron, copper, 
lend, zine, nickel, ete., were developed 
to a very high point of operating effi- 
ciency. In many eases the operations 
of ore dressing and mineral dressing 
were performed by the use of one 
basic principle only, such as gravity or 
flotation, even to the point of using 
one reagent for the elimination of 
tailings primarily, then removing this 
reagent from the rough concentrates, 
and finally adding other reagents for 
the mineral dressing operation involv- 
ing the further separation of valuable 
minerals. The prime reason for this 
splendid progress has been that these 
more common minerals have been 
found in very large domestic deposits 
which warranted large capital invest- 
ments in research and plant equipment. 
After the beginning of hostilities, 
however, we found that we had been 
importing from foreign sources such 
strategic minerals as manganese, tung- 
sten, tin, antimony, rutile, zircon, 
graphite, mica, and others, largely for 
the reason that they were recovered 
from very rich foreign deposits at com- 
paratively low cost, while our known 
domestic deposits were not considered 
extensive enough to warrant large ex- 
penditures of capital in research and 
development. Consequently, tremen- 
dous pressure and activity had to be 
applied promptly in the location of 
deposits, as well as in the investigation 
and improvement of mining and mill- 
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ing methods. In many eases new 
techniques have been developed, result- 
ing in a much broader understanding 
and application of the five basie prin- 
ciples of mechanical concentration and 
separation, and especially their use in 
various new combinations. 

The art of recovering valuable ma- 
terials from ores is commonly known 
as ore and mineral dressing, which in- 
volves the mechanical concentration 
and separation of the valuable min- 
erals from unimportant minerals. 
Rocks which have a mineral content 
of sufficient value to assure an operat- 
ing profit are known as ores. The 


Fig. 1—One of three separators reclaim- 
ing abrasives for further use 


recovery of minerals from ores re 
quires rather complicated mechanical 
equipment and the use of one or mor 
basic principles which take advantage 
of the differences in the physical char. 
acteristics of minerals, namely the 
differences in: (1) specifie gravity, (2) 
surface tension, (3) floatability; (4) 
electrostatic susceptibility, and (5) 
magnetic permeability. These are em- 
ployed alone or in combination. 

The writer prefers to refer to the 
application of mechanical and electrie- 
al concentrating and separating proe- 
esses in the following order: 


1. Ore Dressing—As suggested in 
Fig. 4, this is a means of crushing, 
sizing and other mechanical prepara- 
tion of ores, including the recovery 
and concentration of valuable minerals 
in smaller tonnage as concentrates 
which may or may not be marketable, 
and the elimination of rock or value- 
less minerals as waste or tailings. 

2. Mineral Dressing—This is 4 
means of further preparation of min- 
erals, including the further rejection 
of unimportant minerals and the sepa- 
ration and collection of selected min- 
erals which meet market specifications 
for industrial use, or the metallurgical 
production of metals and metallic 
compounds. 

3. Non-Mineral Dressing—This is 4 


Fig. 2—Two heavy-duty separators which 
concentrate 400 tons of ore daily 
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means of preparation of non-mineral 
materials, such as chemical salts, arti- 
ficial and synthetic produets, also foods 
such as coffee, cocoa beans, mustard 
and other seeds, spices, grain, ete., in- 
duding the removal of objectionable 
waste by electrical or mechanical proe- 
esses of separation and the production 
of high grade products required by 
laws and regulations, and the needs 
of the metallurgical, chemical, drug, 
and food industries. 

Instead of using one basic principle 
beyond its normal limitations, involv- 
ing objectionable critical adjustments 
and border-line separations, the trend 
now is to select the best method for 
the ore dressing operations: for exam- 
ple, the sink-and-float process if the 
minerals can be recovered at coarse- 
sized crushing; jigs or tables if the 
minerals can be freed at medium-sized 
crushing; or flotation if it is necessary 
to grind the ore fine to free the min- 
erals for mechanical concentration. 

Another notably important develop- 
ment has been the broader use of wet 
methods for ore dressing and dry 
methods for mineral dressing opera- 
tions. Wet methods have been de- 
veloped primarily for the economical 
toncentration of large tonnages, elim- 
imating the rock or gangue minerals 
and producing a much smaller ton- 
Mage of rough concentrates which con- 
tain the valuable minerals. This pro- 
tedure leaves only the smaller tonnage 
of minerals in the rough concentrates 
to be dried for subsequent dry mineral 


Fig. 3—Author standing beside a heavy-duty separator which concentrates 240 tons of 
vermiculite per 24-hour day; note electrical equipment at left 


dressing operations. It has the addi- 
tional advantage of producing rela- 
tively moisture-free shipping concen- 
trates which are subject to lowest 
transportation cost. 


ELECTROSTATIC SEPARATION 


For the treatment of rough concen- 
trates and some ores it is often found 
that remarkable separations are pos- 
sible by the use of either electrostatic 
separation which separates minerals 
in accordance with their difference in 
electrical susceptibility, or magnetic 
separation which separates minerals in 
accordance with their difference in 
magnetic permeability. How electro- 
statie separation fits into a typical 
flow sheet is indicated in Fig. 4. Some- 
times only one principle is applied, but 
often the two are combined for a more 
selective separation and recovery of 
the minerals. In Table I is a list 
which is broadly indicative of the 
scope of electrostatic separations. 

Progress in the art of electrostatic 
separation during the past five years 
has been much greater than in the pre- 
vious quarter century, as is indicated 
by the number of new patents, publi- 
cations, and installations. 

There are now three manufacturers 
of electrostatic separating equipment, 
each having entirely different mechan- 
ical design and each operating on en- 
tirely different principles of applica- 
cation. The following brief deserip- 
tion deals only with the Johnson Proe- 
ess equipment, which has been de- 


Table I—Typical Applications Indicating Scope of Electrostatic Separation 


Ore Dressing Mineral Dressing 

Tron ore Cleaning of coal 
Graphite ore Silver concentrates 
Verm iculite ore Copper concentrates 
Peldsnar ore Phosphate concentrates 


Phosphate rock 


Zircon-rutile concentrates 
Cement rock 


Chrome-garnet concentrates 


CHFMICAL & 


Sphalerite-galena concentrates 
Scheelite-cassiterite concentrates 


Non-Mineral Dressing 

Recovery of coke from boiler ash 

Recovery of abrasives from grinding wheels, 
emery paper 

Grindings from abrasives 

Silicon carbide from aluminous abrasives 

Separation of chemical salts 

Cleaning of cocoa beans and coffee 

Cleaning of seeds such as caraway, mustard 
poppy, sesame and psyllium 
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veloped continuously over a period of 
38 years, and is now employed in many 
installations. 

Prior to 1938 published tables indi- 
eating the electrostatic behavior of 
minerals ineluded only two groups or 
classifications, namely, good condue- 
tors and poor conductors, which could 
be separated by a difference in poten- 
tial. In February 1938 the American 
Institute of Mining Engineers pub- 
lished Technical Paper No. 877 en- 
titled “Selective Electrostatic Separa- 
tion”, in which the writer described a 
new and important discovery, and in- 
cluded a mineral table containing 90 
of the more common minerals, group- 
ing them into three classifications des- 
ignated as “non-reversible,” “reversible 
positive,” and “reversible negative.” 

The tabulation below presents a few 
of the data in this table, simply to give 
an idea of the way in which the data 
appear. In the tabulation, “Non” is 
non-reversible, “RP” is reversible posi- 
tive, and “RN” is reversible negative. 
The original table also gives sources: 


Re- 

vers- 

Mineral Voltage ible 
Flake graphite, C.’..... 2,800 Non 
eee 6,864 Non 
Sphalerite, ZnS ......... 8,580 RN 
Pyrite, FeG, 7,800 Non 
Cryolite, Na,AIF, ....... 5,460 RP 
Chert, SiO, 8,892 RN 
10,140 RN 
Bauxite, Al,O,.2H,O ..... 8,580 RN 
Of these 90 minerals, 52 are clas- 


sified as “non-reversible,” which means 
that they are equally responsive to 
either a positive or negative polarity. 
While passing through an electrostatic 
field they are repelled from the ma- 
terial-conveying electrode about the 
same distance with the use of either 
polarity. Separations of non-revers- 
ible minerals from each other are ac- 
complished by a difference in voltage 
or potential. <A difference of 3,000 


Fig. 4—Combination process flow sheet 
for ore and mineral dressing 
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volis is usually enough to assure a 
good separation. 

In the new table 20 of the minerals 
are classified as “reversible positive”, 
which means that they are more sus- 
ceptible to a positive polarity, and are 
repelled farther and cleaner when a 
positive polarity is used. Their repul- 
sion is retarded or depressed when a 
negative polarity is used. 

Finally, 18 of the minerals are clas- 
sified as “reversible negative,” which 
means that they are repelled farther 
and cleaner when a negative polarity 
is used. They are retarded or de- 
pressed when a positive polarity is 
applied. 


ADVANTAGES OF REVERSIBILITY 


While non-reversible minerals, as 
stated above, are separated by a differ- 
ence in potential, reversible minerals 
are better separated by a difference in 
polarity. For example, two minerals 
of approximately the same voltage or 
potential may be easily separated pro- 
viding one is reversible negative and 
the other is reversible positive. By 
this new application minerals which 
were formerly considered poor conduc- 
tors and were non-repelled may easily 
be repelled if the proper polarity is 
applied. 

The use of reversibilities in selective 
electrostatic separation may be com- 
pared with the rather new flotation 
procedure of floating non-metallic sili- 
ca and gangue minerals by the use of 
amine and other reagents, instead of 
floating the recoverable metallic or 
valuable minerals from the gangue, as 
is the usual procedure. Likewise, elec- 


Table II—Typical Electrostatic Separations 


Vermiculite Ore 
(minus 6 mesh) 


Products Percent Vermiculite 
Electrostatic head feed... .. 32.0 
Electrostatic concentrates. . 96.5 
Electrostatic tailings....... 3.5 


Recovery of vermiculite, 92.4 percent 


Lew-Grade Phosphate Rock 
(minus 10 mesh) 


Percent Percent 


Products B.P.L. Insol. 
Electrostatic head feed......... 67.60 10.15 
Electrostatic concentrates... ... 73.48 3.30 
Electrostatic tailings......... . 12.56 81.81 


Recovery B.P.L., 98.2 percent 


Phosphate Flotation Concentrates 
(minus 20 mesh) 


Electrostatic head feed......... 72.77 11,12 
Electrostatic concentrates. ..... 79.30 3.45 
Electrostatic tailings........... 10.65 87.238 


Recovery B.P.L., 98.6 percent 


Chromite Beach Sands (Jig Concentrates) 
(minus 20 mesh) 


Chromic Oxide, 

Product Percent CryOs 
Electrostatic head feed......... 23.37 
Electrostatic concentrates. ..... 41.59 
Electrostatic tailings........... 1.24 


trostatically, the selection of the prop- 
er polarity accomplishes the same re- 
sult. For example, in the production 
of phosphate flotation concentrates, 
from 5 to 10 percent by weight of 
free silica is entrapped during the 
mechanical agitation and formation 
of the froth. By using a positive 
charge electrostatically in refining 
these flotation concentrates, the silica 
or gangue minerals which were former- 
ly considered non-conductors, and 
which are the smallest portion, may 
be cleanly repelled from the phosphate 
with a 98.5 to 99.5 percent recovery of 
phosphate. This applies to the low 
cost refining of many flotation concen- 
trates. The grade may be increased 
electrostatically from 5 to as high as 
12 pereent. Table II shows perform- 
ance in a few typical electrostatic sepa- 
rations. 

This new development has made 
possible the redesign of electrostatic 
separating equipment whereby several 
groups of electrodes may be arranged 
as a complete flow sheet treatment as 
shown in Fig. 5. Clean tailings are 
produced in one section, using a posi- 
tive polarity. Rough concentrates are 
continuously re-treated in another sec- 
tion using a negative polarity, thus 
producing two clean minerals as con- 
centrates. 

This duplex treatment which makes 
a complete separation in one pass by 
gravity flow through a separator has 
greatly reduced the labor and han- 
dling cost formerly required in electro- 
static separation, in some eases by as 
much as 50 percent. It has many 
advantages, particularly where tem- 
perature control is of importance, and 
eliminates the re-drying and handling 
of any product for further separa- 
tion. A modern electrostatic separa- 
tor, like a flotation machine cell ar- 
rangement, includes a flow sheet treat- 
ment within itself with much better 
separation control than has heretofore 
been possible. 

Present research is further contrib- 
uting to a much broader knowledge 
of mineral behavior in an electrostatic 
field. From laboratory tests and in- 
vestigations the electrode arrangement 
or flow sheet treatment is carefully 
worked out for each separation, and 
commercial-sized separators assembled 
accordingly to duplicate readily in 
plant operation the results attained in 
the laboratory. 


SEPARATING EQUIPMENT 


Separators are now manufactured in 
sections containing three electrodes, 
each section weighing approximately 
1,500 Ib. These sections, easily han- 
dled during installation, are assembled 
like a portable bookease according to 
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— Charge 4 


Fig. 5—Typical six-roll separator for 

producing two valuable products and a 

waste product, using two polarities at 
different potentials 


flow sheet specifications for each in- 
stallation. Several types of separators 
are designed for heavy-duty continu- 
ous operations and when assembled 
will weigh from 8,000 to 15,000 Ib. All 
bearings, as well as the revolving elee- 
trode power transmission, are totally 
inelosed and protected from any dust 
or moisture. The building space re- 
quirements are 4ft. width, 10-ft. 
length, and 10-ft. height. 

A double 8-ft. separator has 16 ft. 
of feed roll with a separating capac- 
ity varying from 800 to as high as 
1,500 Ib. per lineal foot per hour (6 
to 12 tons total capacity), or 144 to 
288 tons per day. The power required 
for revolving the steel, brass, or cop- 
per separating electrodes is so small 
that multiple continuous electrode 
treatment adds practically no expense. 
It has many important advantages, 
such as better separation control, slow- 
er electrode speed (35 to 60 r.p.m.) 
and absence of critical adjustments, 
which greatly reduces handling cost 
as well as labor, supervision, mainte- 
nance, and repair cost. 

Actual power requirements for each 
separator vary from 2 to 3.5 hp., de- 
pending upon the type and size of 
separator used, or approximately 0.30 
hp. per ton of head feed capacity. The 
largest electrostatic separating plant, 
producing from 600 to 675 long tons 
of concentrates per 24 hours, has for 
the past 34 years averaged 2.75 kw.- 
hr. per ton of head feed separated. 
This ineludes power for the required 
scalping screen, elevators, conveyors, 
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weighing seales, samplers, motors, and 
dust colleeting system for handling the 
material from the dryer discharge to 
the coneentrate storage bins, as well 
as the tailings disposal. 

The number of separating electrodes 
used varies from 3 to 12, depending 
upon the separation required. The po- 
tential aeross the electrodes varies 
from 5,000 to 18,000 volts, depending 
upon the material to be separated. 
The charged electrodes are insulated 
for 100,000 volts. There are practi- 
cally no power losses. The amperage 
at the separating electrodes when 
operating at full capacity has been 
measured by competent engineers at 
50 microamperes (0.000050 amp.). The 
static charge is harmless. There is no 
record of anyone being injured in any 
way by receiving a shock from well- 
known commercial electrostatic sepa- 
rating equipment. Separating equip- 
ment adjustments are simple and can 
be made by any operator. 

Separators are not affected by 
changes in climatic conditions. Com- 
mercial plants are operating continu- 
ously at sea level and up to 8,000 ft. 
altitude, exposed to all variations and 
conditions experienced in the mining 
industry. 

Seven types of separators are avail- 
able. A single-roll, 4-ft. separator 
having a capacity from 2,500 to 4,000 
lb. hourly costs $1,675. Larger sized 
separators with hourly capacities from 
4 to 12 tons cost from $3,750 to $8,- 


Table I1I—Summary of Separating Costs 


Tons Head Feed 
(24 hours) Cost per ton 
100 $0. 686 
250 0.275 
500 0.165 
750 0.113 
1,000 0.084 
Approximate Cost Distribution for a 500-ton, 
24-Hour Plant 
Percent 
Labor (operating and maintenance)...... 43.3 
Supplies (operating and maintenance).... 23.3 


Table 1V—Summary of Plant Costs 


Tons Feed 
(24 hours) Hp. Plant Cost 
35 40,000 
75 75,000 
id 100 100 ,000 
130 120,000 


Approximate Cost Distribution 


Item Percent 
Buildings, foundations. ................ 20 
Separating 45 

3 
Screens, weighing, sampling............ 5 
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000 depending upon the number of 
electrodes required for a continuous 
and complete separation. 


ELECTRICAL EQUIPMENT 


For supplying the electrostatic 
charge two types of electrical equip- 
ment are generally used—the mechan- 
ical rectifying set and the tube recti- 
fying set. Both types are far beyond 
the experimental stage. 

The mechanical rectifying set is 
used for higher potential requirements 
and larger installations. It consists 
of a motor, exciter, generator, and 
mechanical rectifiers mounted on a 
common drive shaft. The generator 
furnishes 110-volt, single-phase cur- 
rent which is stepped up through 
transformers, then rectified to several 
wave characteristics for various sepa- 
ration requirements. The electrical 
apparatus, mounted on a welded steel 
base, is completely inclosed and pro- 
tected from dust. The static charge 
capacity is greatly in excess of com- 
mercial operating requirements. 

Arrangements are provided for the 
supply of both negative and positive 
charges simultaneously to several sec- 
tions of electrodes used in a separa- 
tor assembly; or a group of separa- 
tors can be supplied with a negative 
charge while another group is supplied 
with a positive charge, Different po- 
tential and wave characteristics may 
be used as required for two different 
separations made in one pass through 
the separators. The electrical equip- 
ment may be connected to any light- 
ing cireuit or power line. The drive 
motor is supplied to meet any elec- 
trie current specifications available. 

Four types of electrical equipment 
are available costing from $450 to $1,- 
850, depending upon capacity require- 
ments. 

Provision is made for prompt re- 
moval of all colloidal-sized floating 
dust so that the plant is clean and 
working conditions are satisfactory. 
Improvement in equipment design and 
application, using a series of separa- 
ting electrodes, has for many materials 
practically overcome the necessity for 
elose sizing. Several important sepa- 
rations are made on minus 20 mesh 
head feed. Screen tests of the sepa- 
rated products show little difference in 
separating efficiency between the 
coarse and finer sizes. 


SEPARATION COST 


Several variables must be taken into 
consideration, such as head feed prepa- 
ration, flow sheet treatment, plant de- 
sign, and local conditions. A survey 
recently completed, which included sev- 
eral electrostatic installations han- 
dling from 100 tons to 650 tons per 
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24-hr. day, has developed the idea 
that in general all installations are 
performing the same operations. 
Therefore, for practical purposes, cost 
figures may be somewhat standardized 
and made fairly representative by in- 
cluding three operations, which are 
always associated with concentrating 
operations, namely : 


1. The required preparation of the 
crushed and dried head feed such as 
screening, surface conditioning, ete., 
for suitable concentration. 

2. The complete separation of the 
prepared feed including the return of 
middlings and the re-separation of 
any off-grade products. 

3. The operation of the necessary 
elevating, conveying, sampling, weigh- 
ing, motive power transmission, and 
dust-colleeting equipment required to 
assure good working conditions in con- 
veying the dryer discharge (head feed) 
through the separating equipment, and 
delivering the shipping concentrates to 
storage, and the tailings to waste. 


These figures, which appear in Table 
III, represent the average cost for the 
tonnages referred to, which have been 
carefully computed from cost sheets 
covering three to four vears’ opera- 
tions. 


DRYING COST 


Drying cost varies with the type of 
material, moisture removed, type of 
fuel, and the tonnage. It will range 
from 25 cents to 40 cents per ton. The 
average drying cost of the plants ecov- 
ered in the survey was 28 cents per ton. 
The additional cost of drying for good 
electrostatic separation control is ap- 
proximately 14 to 2 cents per ton for 
ore or concentrates. It is not now 
necessary to dry to bone dryness. Elee- 
trostatie concentrates range from 0.75 
percent to as high as 3.5 percent mois- 
ture content. 


PLANT COST 


The estimates for plant cost given in 
Table IV are computed from costs of 
actual plants for the tonnages referred 
to. They include the elevating, sam- 
pling, conveying, weighing, screening 
and separating equipment, as well as 
motive power and transmission, and a 
suitable building for housing the equip- 
ment. 

Electrostatic separation has its limi- 
tations, which have been learned 
through practical experience, just as 
have the other basic methods of me- 
chanical concentration. The problem 
therefore, once one has selected a lock, 
is to find a key which will fit the lock. 
There is no master key for all locks 
encountered in ore, mineral and non- 
mineral dressing operations. 
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Arc-Welded Stainless Steel Linings 
For Refinery Pressure Vessels 


W. W. McCLOW re Pure Oi! Co., Toledo, Ohio 


Chem. & Met. INTERPRETATION 


Common reason for installing stainless steel linings in refinery pres- 
sure vessels is to combat high-temperature corrosion. Any vessel, such 
as a fractionating tower, which is subjected to such corrosion will 
ultimately be reduced to its minimum safe wall thickness for the pres- 
sures and temperatures involved. Unless protection against corrosion 
is provided before this point is reached, the result may be explosion 
with accompanying danger to life and property.—E£ditors. 


arious methods have been tried 
by the petroleum industry for 
controlling corrosion. Among these 
are brick linings, cast concrete lin- 
ings, various types of sprayed ganis- 
ter and cement coatings, protective 
paints, sprayed molten metal coat- 
ings, chromium plating, welded carbon 
steel lining and stainless steel lining. 
Experience with several of these metals 
and investigation of the remaining 
ones have revealed that from the stand- 
point of economy, durability and pro- 
longed corrosion resistance they are 
not to be compared with the are welded 
stainless steel lining now used so ex- 
tensively throughout the industry. 
Stainless linings are often installed 
in new vessels at the time of fabrica- 
tion. Obviously, this is the most eco- 
nomical procedure, not only because 
the surface is clean, but also because 
all welding ean be performed down- 
hand and the welder can work un- 
hampered without such obstructions 
as trays, baffles and other accessories 
with which such equipment is often 
fitted. While this method is preferable 
where it can be applied, it has no ap- 
plication in the extensive use of field- 
welded linings in existing vessels which 
are approaching their minimum safe 
wall thickness. The installation of a 
lining in such a vessel often provides 
the choice between completely renew- 
ing the vessel at an enormous capital 
investment or prolonging the life of 
the old one for an unlimited period. 
The present standard adopted by 
the Pure Oil Co. for vessel lining is 


A study submitted to the James F. Lincoln 
Are Welding Foundation in its recent $200,000 
Industrial Progress Award Program for reports 
and advances and improvements made by the 


application of arc welding in design, fabrication, ~ 


construction and maintenance. 
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a No. 12 BWG (0.109 in. thick) 12 to 
14 pereent chromium, 0.08 percent 
maximum carbon, stainless steel. How- 
ever, it is understood that some in the 
industry have employed various thick- 
nesses ranging from 7 to 4 in., also 
a number of compositions containing 
varying percentages of chromium, 
nickel and other alloying elements. 

Most commonly used methods for 
field applications of stainless linings 
are known as “plug welding” and 
“strip welding.” The strip type has 
been found preferable for the reason 
that it is more readily formed to the 
irregularities of the vessel shell with- 
out the excessive warping and twist- 
ing which is often experienced with 
the wider sheets employed in the plug 
weld method. The strip method also 
allows the strips to be butted while 
the plug weld method generally neces- 
sitates that the sheets be lapped to 
compensate for distortion. Lapping 
represents a waste of material and is 
another reason for adopting the strip 
method. 

This presentation deals with the field 
application of an are welded stainless 
steel lining of the strip type to an 
existing pressure vessel, described as 
a cracking still bubble tower with an 
inside diameter of 84 ft., a height of 
about 104 ft., and an original wall 
thickness of 1% in. This vessel is 
typical of several in which stainless 
steel linings have recently been applied 
by are welding. It should be borne 
in mind that while the discussion deals 
with a field application, all of the pro- 
cedures and layouts described are 
equally applicable to new vessels and 
to shop fabrication. It should also be 
noted that these methods are not neces- 


sarily confined to either the use of 
stainless steel or to the application of 
linings to refinery vessels. In fact, 
they may be applied to the installation 
of any sort of weldable sheet metal 
lining to practically any type of ves- 
sel, regardless of the industry in which 
it might be found. 

Material of the tower shell was 
A.S.T.M. A-70-36 flanging grade fire- 
box steel, originally 1% in. thick, but 
reduced by corrosion to approximately 
ls in. The lining material was No. 
12 BWG 12-14 percent chromium, 
0.08 percent maximum carbon hot 
finished stainless steel strip, 4 in. wide, 
pickled, and furnished in reel form. 
A Lincoln Class 8.A.E. “Shield Are” 
300-amp. direct-current welding ma- 
chine and }-in. and v-in. Lincoln 
Stainweld “A” rods stabilized with 
columbium were used. Before pro- 
ceeding with the welding operation, 
all tower surfaces which were to be 
lined were thoroughly cleaned and 
sandblasted. 

The tower head under discussion is 
described as a semi-ellipsoidal surface. 
After having reviewed past experiences 
with tower head lining, it was decided 
that an effort should be made to reduce 
cost of liner application, and if pos- 
sible to produce a more satisfactory 
installation in general. Accordingly, 
preliminary layouts and templates 
were made to determine the limita- 
tations of various conceivable designs. 
Referring to the accompanying illus- 
tration which shows the design finally 
adopted, it was found that at least 
one ring of radial strips would be 
needed to produce conformity to the 
sharp change of curvature oceurring 
at the outer extremities of the semi- 
ellipsoid. It was evident that the most 
economical design would result from 
only one such ring, this to surround 
a circular patch in the center and con- 
sist of alternate rectangular and 


wedge-shaped strips. Experience had 


shown that, by proper fitting and 
welding technique, the spacing be 
tween adjacent strips could be main- 
tained at approximately 4 in. With 
this assumption ealculations were made 
which indieated that the design should 
be set up on a basis of 76 strips. 
After cutting strips according to 
templates previously developed, the in- 
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stallation of the circular patch was 
started at the center of the tower and 
carried outward simultaneously in 
both directions by installing the strips 
in pairs. Each strip was bent to the 
contour of the head, laid in place, 
checked and marked to indicate the 
removal of any material necessary to 
produce conformity of the edge weld 
of the adjacent strip. Trimming of 
the edge was required only by those 
strips which had to be twisted slightly 
to conform to the tower head. After 
trimming the strip was again laid in 
position and its edges welded, the inner 
with tack welds only and the other 
with a continuous edge weld. A con- 
tinuous weld was applied first to one 
edge only, and the sheet then allowed 
to cool thoroughly before completing 
the opposite edge with a similar weld. 
This procedure, accompanied by prop- 
er welding technique, was responsible 
for eliminating possible cracks result- 
ant from contraction of the sheet. Each 
weld was completed in two passes. 
The first took the form of an edge 
weld as previously stated and was run 
to overlap slightly the edge of the 
sheet in order to produce proper 
penetration. The second was run to 
overlap slightly the edge of the adja- 
cent sheet and completely cover the 
first weld. This method proved to be 
very satisfactory and more economical 
than any other tried previously. 

For the installation of radial strips 
it was decided to terminate the outer 
end of all strips at a line running par- 
allel to and approximately 2 in. above 
the tangent line of the head. It was 


realized that if the cost of this type 
of installation was to be kept at a 
minimum, all radial strips of a given 
kind should be exact duplicates cut 


to a standard template. The first ree- 
tangular strip was installed with one 
edge welded with a continuous edge 
weld, while the other was tack welded. 
After all 38 strips had been installed 
in this manner the tacked edges were 
completed with continuous welds ap- 
plied in the same sequence used for 
installation of the strips. 

The templates previously cut for 
the wedge-shaped strips were checked 
against the spaces existing between 
the rectangular strips. Wedge-shaped 
strips were cut according to the tem- 
plate and installed in a manner sim- 
ilar to that used for the rectangular 
strip. Tack welds were applied to one 
edge, while the continuous weld was 
run along the other to overlap slightly 
the edge and cover completely the weld 
previously applied to the adjacent rec- 
tangular strip. After all wedge-shaped 
strips had been installed, the tack 
edges were completed in a manner 
similar to that used for the rectangular 
strips. As can be seen in the accom- 
panying illustration, stainless steel 
lining in the form of 4-in. strips was 
applied to the tower shell. In order 
to facilitate accurate fitting of the 
lining strips, a circumferential refer- 
ence line was drawn on the tower. As 
the installation progressed upward 
successive lines were laid out as re- 
quired by measuring back to the pre- 
ceding line. Accurate fitting of the 
strips was made possible by keeping 
their edges parallel to the reference 
line, thereby preventing the twisting 
of sheets and a resultant lack of uni- 
formity in spacing. Work proceeded 
from the bottom to the top of the 
section being lined. Each successive 
strip was installed by moving it down 
until its bottom edge came into con- 


tact with the edge weld of the strip 


below. The bottom edge was then 
tacked into place and a continuous 
edge weld run along the top edge. 
Four or five complete rings were thus 
installed before dropping back to weld 
the botiom edges which were completed 
in the same order. By this method 
time was allowed for dissipating the 
heat produced by welding tack edges. 
All bottom edges were welded with a 
bead large enough to overlap slightly 
the edge and cover the weld previously 
laid along the top edge of the sheet 
below. All welds were thus completed 
in two passes, every effort being made 
to reduce deposition of weld metal to 
a minimum consistent with good prac- 
tice. 

A manway in the tower was also 
lined with welded strips of 4-in. stain- 
less steel. The same procedure was 
used in this installation as for the 
application of lining to this tower 
shell. 

From experience and calculation of 
cost it has been concluded that the arc- 
welded stainless steel lining is not only 
by far the most economical of the 
various methods tried in connection 
with corrosion control, but it is also 
the most dependable and the most dur- 
able. These statements assume added 
importance when it is realized that in- 
vestments as high as $75,000, or even 
more for a single fractionating tower, 
must also be guarded by some effective 
protection against corrosion. Unless 
this protection is afforded, the life of 
certain sections of such equipment may 
be limited to only two or three years, 
or less, depending upon the rate of 
corrosion and the corrosion allowance 


 ineorporated in the original thickness 


specifications. 


Left—Plan view of bottom of tower showing the design adopted for arc- 
welding a corrosion resistant lining to prolong life of the equipment 


Below—Looking through a manway (also lined) at side and bottom. Strips 
are 4-in., 12-gage stainless steel arc welded to the 842-it. diam. tower 
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Applications of High Vacuum 
In Chemical Industries 


THEODORE R. OLIVE Associate Editor, Chemical & Metallurgical Engineering 


Chem. & Met. INTERPRETATION 


Use of extreme high vacuum as an adjunct to distillations, evapora- 
tions and other operations in the chemical industry makes possible 
the development of new products and new processes heretofore 
unavailable. High vacuum has not yet been used to a large extent 
industrially, except in the magnesium industry, but bids fair to become 
an important factor within a few years wherever heat sensitive and 
high molecular weight organics must be separated, as well as in the 
production of many of the lower boiling metals. An earlier article 
dealt with the background for the high vacuum technology which is 
already well developed. In addition to suggestions of applications, 
the present article describes some of the new techniques, using as 
an example the procedures and methods employed in the magnesium 
plant of the New England Lime Co. at Canaan, Conn.—Editors. 


XTREME high vacuum, as was ex- 
E plained in an earlier article, 
(Chem. & Met., p. 102, Oct. 1943) is 
beginning to make an appearance in 
chemical engineering processes. As 
yet its large-scale industrial use is not 
extensive, but it is likely that wide- 
spread application will take place 
within a few years since through its 
means, many new processes and new 
produets will be possible that were out 
of the question at the lower vacuums 
heretofore obtainable. 

Rapid development of high vacuum 
techniques has already taken place, and 
the further spread of extreme low pres- 
sure distillations, evaporations and 
other operations may be expected to 
follow the general appreciation of the 
advantages to be obtained, and the 
general understanding of the proper- 
ties of fluids at low pressures. The.ar- 
ticle mentioned above was primarily 
concerned with such properties, -and 
with the attainment of low pressures. 
It pointed out that the ordinary con- 
cept# of fluids and fluid flow become 
unteliable at présgureswhere the mean 
free paths of the molecules approach 
the, dimensions of the equipment, 
which occuts‘at a pressure of about 
1 micron (0.001 mm. Hg); t be- 
cause a vacuum pump does not “suck” 
but merely .provides an extra volume 
into whieh molecules are able to diffuse 
by their natural motion (and in which 
they are then trapped and expelled to 
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the atmosphere), the smallest possible 
resistance in the connections to the 
pump is of extreme importance. It 
speculated on the character of flow at 
extreme low pressures and discussed 
the components of pipe resistance. It 
explained why vaporization processes 
are aided by vacuum and why no fur- 
ther gain results from pressures below 
about 1 micron. Finally it took up 
the characteristics of various kinds of 
vacuum pumps and described a type of 
diffusion pump which is now being 
built in large sizes for industrial use. 


APPLICATIONS 


High vacuum applications naturally 
fall into two groups, those below about 
1 micron (0.001 mm.), and down to 
10° or 10° mm.; and those above a 
micron and up to about 10° mm. The 
lower pressure range at present ap- 
pears to be employed largely in phys- 
ical systems, mainly the pumping of 
electronic equipment. In this range, 
at the lowest pressures, the need for 
suppressing the vapor pressure of the 
pumping fluid may be encountered, al- 
though the problem is often avoided 
by use of a fluid of extremely low 
vapor pressure. If actual suppression 
is desired, then a cold trap (low tem- 
perature condenser) ean be installed 
between the evacuated system and the 
pump. Such a trap is usually cooled 
with liquid air or carbon dioxide snow 
and has the effect of condensing sys- 


tem vapors, as well as the bulk of the 
pumping fluid vapor which may reach 
it by backward diffusion, thus lowering 
the partial pressure of the pumping 
fluid throughout the system to that at 
the temperature of the cold trap. More 
frequently, except at the lowest pres- 
sures, it is sufficient to prevent me- 
chanical back-streaming of the pump- 
ing vapor by the installation of baffles 
in the pump inlet. Such baffles are 
usually cooled by conduction from the 
water-cooled pump walls, but may 
sometimes be cooled to a low tempera- 
ture to serve the dual purpose of 
baffle and cold trap. 

‘Processes that fall in the range be- 
tween 1 micron and 0.1 or 1 mm. in- 
elude the great bulk of chemical and 
metallurgical applications. The pres- 
sure in this range is high enough so 
that a cold trap is not required, but 
pump inlet baffling is generally em- 
ployed. In this group are included a 
wide range of distillations, evapora- 
tions and sublimations which formerly, 
in many eases, could not be accom- 
plished at all without destruction of 
the material at the high temperatures 
required to bring about vaporization. 

In the chemical field, some of the 
possibilities for high vaeuum distil- 
lation and fractionation inelude heat 
sensitive materials which decompose at 
high temperatures; and materials of 
extremely high molecular weight, such 
as the higher alcohols, fatty acids, dry- 
ing oils, waxes, plasties and other high 
molecular weight organies which form- 
erly were not distillable. At the pres- 
sures heretofore available it has been 
possible to distill fatty acids up to 
C.., but by means of presently avail- 
able pressures of about 1 micron, or 
slightly less, the corresponding tri-glye- 
erides in the molecular weight range 
up to 300 ean be fractionated and, in 
fact, compounds as high in chain length 
as Cy», and molecular weight up to 
2,000 or higher, ean be distilled. Under 
high vacuum, with properly designed 
stills, an adequate separation of com- 
pounds differing by 20 percent in molee- 
ular weight is possible, and awaits 
only the development of suitable large 
seale distilling equipment of perform- 
ance comparable to that at present 
obtained with laboratory high-vacvum 
distillation apparatus. 
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Fig. 1—One of the five National Research 

Corp. mercury diffusion pumps which is 

used with each furnace in the magnesium 
plant of New England Lime Co. 


At present, although the operation is 
essentially of laboratory character, a 
considerable production of vitamin 
concentrates is being carried out under 
high vacuum. Some work has been 
done on the fractionation of high melt- 
ing waxes and much promise for the 
improvement of drying oils exists in 
the use of high vacuum distillation to 
permit removal of lower molecular 
weight compounds present in the oil. 
A large field for the exploration of 


the possibilities of extreme low pres-: 


sures is the petroleum industry which 
at present is limited to pressures no 
lower than about 10 to 20 mm. The 
new technique offers possibilities for 
cost reduction through elimination of 
cracking, and for the development of 
new products and the improvement of 
existing ones, such as the manufacture 
of many materials to much more rigid 
specifieations than are now feasible. 

High vacuum metallurgy, already 
foreshadowed by the ferro-silicon proc- 
ess for making magnesium, may well 
prove of interest in the winning of 
metals which are either difficult or ex- 
pensive to produce by present methods. 
Thermal reduction under high vaeuum 
appears to be applicable to many 
lower melting metals. Among those 


which have been investigated so far 
are the commoner metals, magnesium, 
zine, tin, lead and mereury; and the 
rarer metals, calcium, beryllium, so- 
dium, potassium, cesium, rubidium, 


caimium and indium. Purification of 
cer‘ain metals produced by other proc- 


Fig. 2—This oil purification installation is 

one of two serving the mechanical pumps 

at the New England Lime Co., supplying 
clean sealing oil 


esses, such as the high vacuum distil- 
lation of aluminum, is also a possibil- 
ity. Deposition of metals and metal 
salts by vaporization and condensation 
on a surface to be coated is already be- 
ing practiced in a number of war- 
accelerated operations, such as the ap- 
plication of anti-reflection coatings on 
lenses and the production of reflective 
coatings on optical mirrors. Other 
high vacuum possibilities in the metal- 
lurgieal field inelude vacuum casting 
and vacuum welding of metals and al- 
loys which give trouble due to oxidation. 


FERRO-SILICON PROCESS 


At present the only large scale appli- 
cation of extreme high vacuum process- 
ing is found in the ferro-silicon proe- 
ess for producing magnesium by the 
direct reduction of dolomite. To see 
such an operation conducted, the writ- 
er Was given the privilege of inspecting 
the plant operated at Canaan, Conn., 
by the New England Lime Co. for the 
Defense Plant Corp. This plant was 
designed by Singmaster & Breyer, and 
engineers of the New England Lime 
Co. on the basis of the pilot furnace 
work of L. M. Pidgeon at the National 
Research Council at Ottawa. This in- 
stallation is a beautifully engineered 
example of high-vacuum metallurgy.* 

In brief, the process consists of 
erushing and burning a locally avail- 


* The vacuum system was designed and in- 
stalled by National Research Corp. of Boston, 
on the basis of research undertaken for the 
Defense Plant Corp., in cooperation with the 
magnesium section of WPB. 
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Fig. 3—Close-up of one of the National 

Research Corp. mercury diffusion pumps 

in the Michigan magnesium plant of the 
Ford Motor Co. 


able dolomite which is then mixed and 
ground further with the desired per- 
centage of ferro-silicon. The mixture 
is briquetted at high pressure, without 
a binder, and the briquets are loaded 
into paper bags to avoid breakage in 
handling. The bags are then charged 
by hand into chrome nickel steel re- 
torts closed at one end and supported 
horizontally in producer-gas-fired re- 
generative type furnaces. The open 
ends of the retorts project from the 
furnaces and are provided with water 
jackets to condense the magnesium 
which distills over from the heated end. 
To protect the retorts, heat is trans- 
ferred entirely by radiation from Car- 
borundum mufiles. 

There are 20 furnaces in all, in 
which the retorts are arranged in banks 
of four, with five banks to a furnace. 
Each retort operates on an eight-hour 
eyele, producing approximately 25 |b. 
of magnesium per cycle. After a 
number of bags of briquets have been 
charged to a retort, a metallic baffle is 
inserted which serves as a heat reflector, 
followed by a metal tube which fits the 
open condenser end of the retort and 
serves to collect the magnesium as it 
condenses. A cover is then applied to 
the open end and is held in place 
against a rubber gasket by lugs. 

As soon as a bank of retorts has 
been charged and seaied, a connection 
is made to the “rough vacvum” line 
through which the retorts are evacu- 


-ated by means of a single-stage me- 


chanical pump of the oil-sealed rotary 
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type. The rough pump pulls down fhe 
pressure to about 0.5-1.0 mm., after 
which the high vacuum line is con- 
nected to the retorts for further evac- 
uation to the final operating pressure 
of about 10-15 microns, as in the 
typical pump-down curve of Fig. 4. 
For each bank of retorts the high vac- 
uum equipment consists of a group 
of five 4in. diameter National Re- 
search Corp. mercury diffusion pumps 
(See Fig. 1), built of welded steel, and 
of a multi-jet design similar to that 
of Fig. 7 in the first article of this 
series. These pumps discharge against 
a forepressure of about 0.5-1.0 mm., to 
a single 100 c.f.m. oil-sealed rotary 
high-vacuum pump which compresses 
the exhausted gas to atmospheric pres- 
sure and discharges it to a single ven- 
tilating duct. An important feature 
of the backing-up pumps is their oil 
purification system (Fig. 2) which con- 
tinuously recirculates all sealing oil to 
remove condensed water and other 
contamination which otherwise would 
flash back into the system and raise 
the forepressure to a point where the 
diffusion pumps could not possibly 
operate. 

The mercury boilers of the diffusion 
pumps are heated with the same 150- 
B.t.u. producer gas which is used in 
firing the furnaces. Gas consumption 
is about 90-100 ¢.f.h. per pump. The 
pumps, being cooled by deep well water 
of about 60 deg. F., have never given 
trouble through failure to condense 
the mercury, and as a consequence the 
losses of this material throughout the 
plant have been strikingly small since 
the first units went into operation more 
than a year ago. 

Some of the problems in the produc- 
tion of high vacuum in this plant are 
good illustrations of the peculiar tech- 
niques which are needed in extreme 
low-pressure work. Bearing in mind 
the necessity for connections as short, 
as straight and as large in diameter as 
possible, it should also be noted that 


welding should be used as far as prac- 
ticable in making connections. Several 
of the gasketing methods used in high- 
pressure work have been found suit- 
able for low pressures, while serewed 
joints made up with Glyptal type ce- 
ments have often proved satisfac- 


tory. At micron pressures lubricated 
plug eocks of the Merco type are suit- 
able, although at much lower pressures 
it is necessary to employ specially 
developed valves designed for high 
vacuum operation. A series of such 
valves has recently been brought out, 
having a leakage ratio of less than 1 
micron per hour, and capable of 
maintaining pressures as low as 10° 
mm. Probable later articles will dis- 
close the details of some of these ad- 
vanced techniques. 


Ordinary methods of pressure meas- 
urement, of course, are not applicable 
at these extreme low pressures. The 
McLeod gage is a fundamental instru- 
ment, calibrated from its dimensions, 
which measures the total pressure of 
all gases and vapors in a system, but 
has the disadvantage that it does not 
indicate continuously. Pressures in 
the micron range may be measured 
readily with thermocouple and Pirani 
gages, both of which operate on a 
thermal conductivity principle and 
henee require calibration on the par- 
ticular gas or vapor measured, but are 
continuous indicating. The thermo- 
couple gage, illustrated in Fig. 5, sup- 
plies a measured quantity of electric 
heat to the hot junction of a thermo- 
couple installed in the evacuated space. 
Since the temperature of the thermo- 
couple depends on the rate at which 
heat is conducted away from it by the 
surrounding gas molecules, the tem- 
perature can be calibrated for the par- 
tieular gas involved in terms of the 
concentration of molecules expressed 
as pressure. The Pirani gage is sim- 
ilar, consisting of a heated resistance 


Fig. 4—Typical pump-down curve on bank of magnesium retorts 
Fig. 5—Circuit showing principle of National Research Corp. thermocouple gage 
Fig. 6—Circuit showing principle of ionization gage for pressures below 1 micron 
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element installed in the evacuated 
space, which is connected into one arm 
of a Wheatstone bridge circuit. The 
measurable resistance of the element 
depends on its temperature and hence 
on the heat conductivity of the evaeu- 
ated space, the measurements being 
calibrated in terms of pressure of a 
particular gas. 

For pressures much below 1 micron, 
and as low as 10° mm, the most 
commonly used continuous type gage 
is the ionization gage, which is es- 
sentially a three-element electronic 
tube, the envelope of which is con- 
nected to the evacuated system, as 
shown in Fig. 6. When the grid, 
which is between the filament and the 
plate, is held at a high positive po- 
tential, the flow of electrons from fila- 
ment to grid ionizes some of the gas 
molecules. The plate, maintained at a 
negative potential, then collects and 
neutralizes these ions, resulting in a 
flow of plate current which depends on 
the number of ions present, and hence 
on the concentration of ionizable mole- 
cules in the evacuated space. The 
plate current flow is then measured by 
a microammeter in terms of the 
molecular concentration, or pressure. 

It might be thought that getting a 
high vacuum system tight initially 
would be extremely difficult. Actually, 
techniques and procedures already de 
veloped make it possible to construct 
a tight system quite readily, as well as 
to test for tightness. Several of the 
piping systems for the retort groups at 
the Canaan plant were made up with- 
out a single leak being discovered. An 
important rule, however, is never to 
temporize with a leaking joint. In- 
stead, if a leak is found, the joint 
should be rewelded, or if screwed or 
flanged, taken down and reassembled. 

A simple and effective method has 
been developed for detecting leaks 
which is generally certain in its results 
and practically instantaneous. For 
pressures in the micron range a volatile 
liquid such as ether or acetone is 
painted or sprayed on the joints or 
other suspected areas, while for lower 
pressures, hydrogen or helium can be 
released around the joints. Any of the 
material leaking into the system will 
flash through to the gage, which will 
immediately show in apparent rise in 
pressure. 

For assistance with the manuscript 
the author is much indebted to Richard 
S. Morse, president of the National 
Research Corp., Boston; and to C. C. 
Loomis, president, and A. F. Stock- 
well, superintendent of the New Eng- 
land Lime Co., Canaan, Conn. Thanks 
also are due to Mr. Loomis and to the 
Defense Plant Corp. for the privilege 
of inspecting the plant of the New 
England Lime Co. 
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HERE’S YOUR CHANCE FOR ANOTHER WAR BOND! 


For the best short article received during each of the three 
months of November and December 1943, and January 1944, and 
accepted for publication in Chem. & Met.’s “Plant Notebook,” 
a $25 Series E War Bond will be awarded, in addition to pay- 
ment at our usual space rate for this department. To be eligible 
for one of the three awards an article must be received during 
one of the three months mentioned. The award for each month 
will be announced in the issue for the following month. The 
judges will be the editors of Chem. & Met. and it is a condition 
of the contest that cny item submitted may be published in this 
department, but that all items so published will be paid for at 
our usual rate for such material. 


The contest is open to all readers of Chem. & Met., other than 
employees of the McGraw-Hill Publishing Co., Inc. Any number 


of entries, without limit, may be submitted by one person. 
Articles must be previously unpublished, and should be short, 
preferably less than 300 words, but should include one or more 
illustrations if possible. Finished drawings are not required 
and literary excellence will not be a factor in the judging. Win- 
ning articles will be selected on the basis of appropriateness, 
novelty and usefulness of the ideas described. . 


Articles may deal with any sort of plant or production “kink” 
or short-cut which in the opinion of the judges will be interesting 
to chemical engineers in process industries, as well as with 
cost reducing ideas, and novel means of presenting useful data. 
Material to be entered in this contest should be addressed to 
Plant Notebook Editor, Chem. & Met., 330 West 42nd St.. New 
York, 18, N. Y. 


ROTAMETER CONVERSION NOMOGRAPH 2.0 — 
FOR LIQUID VOLUMES 


DALE S. DAVIS 
Wyandotte Chemicals Corp. 
Wyandotte, Mich. 


OTAMETERS are not always used to 
measure the rate of flow of the 
liquid for which they were calibrated, 
necessitating the use of a conversion 
factor. In the case of Stabl-Vis and Ultra 
Stabl-Vis rotameters the cor. version fac- 
tor, C,, for multiplying indicated vol- 
ume rates of flow of liquid A to obtain 
volume rates of flow of liquid B is given 
by the expression’, 
(8; — 5s) 
5a (5s — 54) 
where 5, = specific gravity of liquid A 
5s = specific gravity of liquid B 
6, = specific gravity of the float. 


o 


The nomograph facilitates solution of 
this equation for the use of stainless 
steel floats for which 5, = 7.92 and was 
constructed by methods previously de- 
scribed*, The use of the chart is il- 
lustrated as follows: A  Stabl-Vis 
rotameter calibrated with liquid A hav- 
ing a specific gravity of 1.04 is to be 
used with liquid B having a specific 
gravity of 0.88. What is the factor by 
which indicated volumes must be multi- 
plied ? 

As shown by the index line, connect 
1.04 on the 8, scale with 0.88 on the 
®» seale and read the factor as 1.10 on 
the C, scale. 


\ 


\ 
of Liquid A 


REFERENCES 


Davis, D. S., , noe Equations 
i a Nomogra p. 104, Ist ed. 
Book Co., Inc., York, 


2. “Theory of the Rotameter,” Sec. 80- 
A, Fischer & Porter Co., Hatboro, Pa. 
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Manes: 


B™: during the first World War, 
the Exposition of Chemical Indus- 
tries, about to make its 19th appearance 
on the contemporary scene, must again 
be held in war time. Many changes will 
be evident to those who attend the 
Chemical Show at Madison Square Gar- 
den in New York, during the week of 
December 6 to 11. Most noticeable will 
be the decrease in size of the show which 
was forced by the necessity of going to 
much smaller quarters. The 172 exhibit 
ors this year contrast with the 300 odd 
of previous years, not an indication of 
the number who wanted to be repre- 
sented, for there is a long waiting list, 
but rather proof of physical limitations 
of the space available. 

Then too, although strenuous efforts 
are being made to bring as much equip- 
ment as possible, many exhibitors find 
they cannot hold up equipment on order, 
or make special exhibit material, and 
so must be content with small models, 
drawings and photographs. Much of the 
drama of previous Expositions will be 
missing, but the opportunities will still 
be there for visitors to learn of new 
developments, new ways of improving 
production results and of speeding up 
their war production. 

In our questionnaire to exhibitors, in 
addition to asking what would be ex- 
hibited and, particularly, what new 
products, we asked a number of ques- 
tions from which some interesting an- 
swers were gleaned: Regarding post- 
war trends in equipment design, the 
general feeling is that continuous pro- 
cessing will be more wide-spread, there 
will be a wider use of corrosion-resist- 
ing metals and plastics, light metals will 
assume a more important place in equip- 
ment, and automatic control instruments 
will play a still greater part than be- 
fore. It is expected that still greater 
streamlining of equipment will take 
place, to facilitate good housekeeping, 
that electric and electronic heating will 
come into greater prominence, that many 
of the substitutions now in use will have 
continuing post-war importance. It is 
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suggested that direct refrigeration may 
to a considerable extent supplant other 
cooling means to hasten process cycles, 
that the high standards set by Army and 
Navy equipment requirements may well 
carry over into the post-war era, that 
electronics will come into much greater 
use, and that the trend now evident 
toward the use of extreme high vacuum 
in processing will become much more 
pronounced. Several exhibitors expressed 
the opinion that they would be able to 
use Show reactions effectively in guid- 
ing their own post-war developments. 

Relatively few manufacturers stated 
that they were holding back new de- 
signs until after the war, although 
several pointed out that new develop- 
ments were not and could not be in 
production for the present owing to 
materials shortages. 

Our questionnaires, the content of 
which is summarized in the following 
pages, were sent to the prospective ex- 
hibitors of plant equipment and instru- 
ments, materials of construction, and 
packaging equipment and supplies. The 
pages which follow also include labora- 
tory apparatus exhibitors, but omit pub- 
lishers, chemicals manufacturers, socie- 
ties and consultants. 


EXHIBITS 


Abbe Engineering Co., New York, N. Y. 
(Booths 219-221) 

Will Exhibit: A pictorial display of 
the company’s products, including peb- 
ble, ball, tube and jar mills; jar rolling 
machines; rotary cutters; conical dry 
blenders; liquid mixers; turbine sifters; 
and a variety of special processing mills 
generally intended for combination proc- 
esses, for example mixing, grinding and 
drying in the same machine. 

Ace Glass, Inc., Vineland, N. J. (Booth 708) 

Will Exhibit; Laboratory glassware. 
Acme Steel Co., Chicago, Ill. (Booth 314) 

Will Barhibit: Packaging and shipping 
methods and equipment. The exhibit 
will include this company’s Silverstitcher 
motor-driven carton stapling machines 
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“Chem Show’ in War Time 


which form and drive flat wire staples 
into cartons, bags and related stapling 
applications; stapling wire; steel straps 
and equipment for reinforcing all types 
of shipping packages; this company’s 
Unit-Load flat-band method of bracing 
carlead freight in closed and open cars, 
suitable for use with straight and mixed 
loads as well as pool and stop-over cars. 

New: A new angle-head Silverstitcher 
will be shown, designed for speedily 
closing bags, as in an accompanying 
illustration, which shows how bags of 
hot tar are securely sealed with flat 
wire stitches driven by means of this 
new machine, 

Air & Refrigeration Corp., New York, N. Y. 
(Booth 313) 

Will Exhibit: Capillary type air con- 
ditioners. The basic unit is a capillary 
cell packed with glass fibers 8 in. long, 
all oriented in the direction of air flow 
through the cell. Such cells can be used 
for a variety of liquid-gas contacting 
applications including air washing, 
humidifying and dehumidifying, absorp- 
tion and tower packing. 

Alberene Stone Corp. of Virginia, New 
York, N. Y. (Booth 410) 

Will Exhibit: A variety of stone lab- 
oratory equipment, including an all-stone 
fume hood, a sink, table top and shelv- 
ing and a variety of other items in 
regular and 25 Grade Alberene stone. 
Louis Allis Co., Milwaukee, Wis. (Booths 
519-521) 

Will Eahibit: A variety of specially 
protected motors for process industry 
use including splash-proof, explosion- 
proof and dust-proof types. 

New: A new motor developed espe- 
cially for process industry use and triply 
protected against damage from liquids 
and dust, as well as explosion, wil! be 
shown. 

Aluminum Co. of America, Pittsburgh. Pa. 
(Booth 604) 

Will Exrhibit: A liquid-circulating sys 
tem with various stations at which 
typical laboratory tests will be going 
on, as a means of featuring this com- 
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pany’s facilities and “know-how” as a 
consulting service for those with main- 
tenance problems and for those con- 
templating new applications of alumi- 
num alloys. The exhibit will also demon- 
strate economic advantages of aluminum 
alloys for application in chemical plants 
and will present a brief resumé of the 
versatility of such alloys in fabrication. 
A few actual case histories of aluminum 
equipment which has been given longer 
life by use of studies and recommenda- 
tions of this company’s laboratories will 
be presented. 

Aluminum Ore Co., Pittsburgh, Pa. (Booth 
604) 

Will Exhibit: Products derived from 
aluminum ores including activated alu- 
minas for adsorption and catalyst use; 
hydrated alumina C-700 for pigment- 
ing, compounding in rubber, paper, plas- 
ties, drugs, cosmetic and other applica- 
tions; petroleum industry catalysts; 
gelatinous alumina, a highly adsorptive 
gel-type material with possible uses in 
producing aluminum salts, adsorptive 
cleaning compounds, drugs and cos- 
meties; fluorides for ceramics, insecti- 
cides and other uses; and refractory 
materials. 

American Hard Rubber Co., New York, 
N. Y. (Booth 513) 

_ Will Eahibit: Products for process 
industries’ use made from synthetic 
rubbers and from Saran, a development 
of vinylidene chloride. Products made 
from the latter at present include pipe 
in sizes up to 4 in., and fittings to 2 in. 
It is expected that rods, thin-wall tubing 
and tubing fittings as well as specialty 
moldings will later be available. 

New: Emphasis of the exhibit will be 
on the use of synthetic rubber to replace 
natural rubber for many purposes. It 
has been possible to produce certain 
hard and soft rubber substitutes of phy- 
sical and chemical characteristics 
sprrentnateny equal to rubber, for exam- 
ple, for tank linings, pipe linings, all- 
rubber pipe and fittings, as well as 
special process equipment. The exhibi- 
tor finds these substitutes fully as 


good for many purposes, or even superior 
to similar oh compounds produced 
from ‘natural rubber. 

r Instrument Co., Silver Spring, 
Md. (Booth 750) 

Will Exhibit: A variety of laboratory 
and test equipment including a circulat- 
ing Cooler, a cutting-off machine, forced- 
draft drying oven, high-pressure hydro- 
genation apparatus with valves and fit- 
tings, a gage for determining thick- 
nesses of coatings on magnetic materials, 
a grinder for buffing rubber specimens 
(as well as other rubber testing appa- 
ratus), absorption cells, immersion and 
air heaters, relays, regulators, spectro- 
photometers, photofluorometers, etc. 

New: A new sub-zero test cabinet for 
low temperature testing will be shown, 
together with a new gloss meter known 
as the Goniophotometer. 

American Smelting & Refining Co.. New 
York, N. Y. (Booth 524) 

Will Eahibit: A large variety of lead 
products of every type including lead- 
lined iron pipe, valves and fittings, and 
samples of lead construction. A “text 
book” on history, properties and uses of 
lead may be ready for distribution. 
Andrews Lead Construction Co., New 
York, N. Y. (Booth 524) 

Will Barhibit: See A. 8. & R. Co. above. 
H. Reeve Angel & Co., Inc., New York, 
N. Y. (Booth 720) 

Will Exhibit: Whatman and Reeve 
Angel filter papers for laboratory and 
plant use. 

Ansul Chemical Co., Paoli, Pa. (Booth 503) 

Will Exhibit: See Electro-Chemical 
Supply and Engineering Co. 

Artisan Metal Products, Inc., Boston, Mass. 
(Booth 412) 

Will Exhibit: See Henry E. Jacoby. 
The Associated Cooperage Industries of 
America, Inc., St. Louis, Mo. (Booth 736) 

Will Exhibit: Barrels, kegs, ete. 
Baker & Co., Inc., Newark, N. J. (Booths 
118-124) 

Will Exhibit: A variety of platinum 
and platinum alloy products including 
platinum wire and ribbon for electronic 
devices, catalysts for ammonia oxidation 
and for hydrogenation, contact points, 
collector rings and spinnerettes for syn- 
thetic yarn manufacture. The exhibit 
is designed to show the important rdéle 
played by platinum and platinum metals 
in war and peace. 

Baker Perkins, Inc., New York, N. Y., and 
Saginaw, Mich. (Booth 305) 

Will Exhibit: A laboratory mixer for 
general-purpose use, representing an ad- 
vance in design of kneading type mixers 
for many sorts of applications. 
Barnstead Still & Sterilizer Co., Forest Hills. 
Boston, Mass. (Booth 108) 

Will Exhibit: This company’s water 
stills in steam, gas and electrically 
heated models. 

New: A new water purity meter for 
checking the quality of distilled water 
will be shown. This is a conductivity 
meter, operating from the lighting cir- 
cuit, which uses a cathode-ray “eye” for 
balancing, instead of a galvanometer. 
Barrett-Cravens Co., Chicago, Ill. (Booth 


431) 
Will Bxhibit: Materials handling 
equipment. 


Beach-Russ Co., New York, N. Y. (Booths 
219-221) 

Will Evrhibit: A pictorial display of 
wet and dry high-vacuum pumps, as well 
as air compressors and rotary liquid 
pumps. One of this company’s Type 


CHEMICAL & METALLURGICAL ENGINEERING e NOVEMBER 1948 ¢ 


RB high-vacuum pumps will be in opera- 
tion, maintaining a high vacuum as 
measured by sensitive instruments. 

Bemis Bros. Bag Co., St. Louis, Mo. (Booths 


425-427) 

Will Exhibit: Bags for packaging 
chemicals. 
Bird Machine Co., South Walpole, Mass. 
(Booth 206) 


Will Bahibit: A full-sized machine to 
permit viewing the inner workings, 
supplemented by large cross sections 
and installation pictures dealing with 
this company’s continuous  solid-bowl 
centrifugal filters with special fume 
sealing, and the Bird continuous centrif- 
ugal classifier. 

Black-Sivalls & Bryson, Inc., Kansas City. 
Mo. (Booth 621) 

Will Bahibit: Safety equipment for 
pressure relief, including safety heads 
and combinations of safety heads with 
spring-loaded relief valves. Heads are 
made in sizes from } to 24 in. for burst- 
ing pressures from 10 to 40,000 lb. Com- 
bining a safety head and a relief valve 
has advantages in protecting the valve, 
or in having. an arrangement which 
allows the valve to close after adequate 
pressure relief. A special type of vent 
valve for use on atmospheric- and low- 
pressure storage tanks will also be 
shown, available in sizes from 2 to 20 
in., and said to have high capacity for 
relieving both pressure and vacuum. 

New: A new type vacuum support for 
safety-head diaphragms will be shown 
which on bursting of the head opens 
wide as compared with the restricted 
discharge possible with the formerly 
used perforated support. 

Blaw-Knox Div., Blaw-Knox Co., Pittsburgh. 
Pa. (Booth 746) 

Will Exhibit: Flow sheets and engi- 
neering data on many processes de- 
veloped through this company’s engi- 
neering research, including a simplified 

ictorial flow diagram illustrating manu- 
acture of synthetic rubber as carried 
out in government copolymer plants de- 
signed and built by this company. Other 
systems and processes to be featured 
will include solvent recovery and puri- 
fieation, resin manufacture, anhydrous 
ammonia and other volatile liquid-han- 
dling, and high-temperature processing. 
S. Blickman, Inc., Weehawken. N. J. (Booth 


111). 

Will Exhibit: Fabricated process 
equipment. 
Brabender Corp., Rochelle Park, N. J. 
(Booth 700) 


Will Exhibit: Several types of testing 
equipment, including a semi-automatic 
moisture tester combining in ene unit a 
drying oven and an analytical balance; 
a recording viscosimeter said to permit 
doubling the speed of many routine 
tests; a recording viscosimeter which 
records both viscosity and temperature 
of the material simultaneously, while the 
temperature is being increased at a 
constant rate; and a Plastograph or 
recording viscosimeter for heavier 
masses, recording the torque required to 
operate a small laboratory mixer under 
controlled temperature conditions. 
Bramley Machinery Corp., New York, N. Y. 
(Booth 322) 

Will EHahibit: The Bramley mill, a 
combination grinder, mixer, refiner, and 
homogenizer for paint, enamel, lacquer, 
chemicals and food products; and. the 
Dotzer stone-dressing machine for dress- 
ing and grooving natural and synthetic 
mill stones. 
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New: The Forrest combination screen- 
ing and filtering machine for viscous 
and other liquids shown in an accom- 
panying illustration. This is an auto- 
matic back-washing filter consisting of 
a cylindrical casing ‘divided into two 
compartments by means of a fine-mesh 
screen supported on either side by per- 
forated plates. Liquid to be filtered is 
fed to the casing on one side, passnig 
through the screen under suction of a 
pump connected to the other side. Part 
of the filtrate, having passed through 
the pump, is returned to the filter for 
backwashing, but the bulk of the clear 
liquid is delivered from the filtrate out- 
let. The backwashing device is a rotat- 
ing arm or “sector” having liquid pas- 
sages which rotate in contact with the 
perforated plate on the filtrate side, 
forcing clean filtrate back through the 
screen to discharge solids accumulated 
on the inlet side of the screen. The 
solids settle into the sludge outlet whence 
they can be withdrawn periodically. 
Edward G. Budd Mfg. Co., Philadelphia., 
Pa. (Booth 6) 

Will Exhibit: A number of new appli- 
cations of this company’s Shotweld sys- 
tem of resistance welding of light-weight 
stainless steel, including extremely light 
duct-work for poisonous and corrosive 
fumes; a model sectionalized chemical 
mixer in operation; an absorption col- 
umn; dying spools; a bubble cap and 
chimney. This method of fabrication 
can be used on stainless steel as thin 
as 0.03 in., hence requires only a light 
supporting structure. 

Bump Pump Co., LaCrosse, Wis. (Booth 320) 
Will Exhibit: Bump rotary pumps. 
Cambridge Instrument Co., New York, 

N. Y. (Booth 231) 

Will Exhibit: Industrial instruments 
and test equipment, including combina- 
tion automatic gas analyzers requiring 
no chemicals or moving parts; indus- 
trial pH recorders and _ line-operated 
eathode-ray “eye” balanced pH meters; 
surface, needle and mold type pyrome- 
ters; and an instrument for measuring 
the permeability of fabrics and mem- 
branes to gases. 

New: The company will exhibit a new 
four-point automatic gas analyzer which 
continuously and simultaneously records 
oxygen, carbon dioxide, carbon monoxide 
and hydrogen present in a sample of 
gas. The machine will be shown operat- 
ing and will demonstrate how the gas 
constituents measured vary as the sam- 
pling point is applied to different zones 
of a bunsen flame. The instrument is 
of the thermal conductivity type, mak- 
ing simultaneous analyses for the sev- 
eral constituents in a mixture of gases 
by use of a series of thermal conduc- 
tivity elements interspersed by absorp- 
tions and other corrections between cells. 
Carpenter Container Corp., Brooklyn, N. Y. 
(Booth 424) 

Will Exhibit: Fiber shipping drums. 
Carpenter Steel Co., Roselle, N. J. (Booth 
333) 

Will Evhibit: Processing equipment 
and parts constructed of welded stain- 
less steel tubing. 

Coleman Electric Co., Maywood, III. (Booths 
7 and 701) 

Will Erhidit: A variety of industrial, 
test and medica] instruments including 
spectrophctometers, pH  electrometers, 
nephelometers, and accessories for pH 
measurem et. 

New: A new clinical spectrophotometer 
for field hospitals and new buffer tablets 
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Acme Silverstitcher sealing hot-tar bags 


for pH measurement, made in this coun- 
try, will be exhibited. 

The Container Co., Van Wert, Ohio (Booth 
128) 

Will Bahidit: Shipping containers. 
Continental Diamond Fibre Co., Newark, 
Del. (Booth 202) 

Will Exhibit: See Haveg Corp. 
Corning Glass Works, Corning, N. Y. (Booth 
204) 

Will Exhibit: A variety of industrial 
and laboratory glassware including pre- 
cision gages and accurate-bore tubing; 
large sheets of Pyrex brand glass suit- 
able for high temperature furnace glaz- 
ing; glass piping with a large assort- 
ment of adapter fittings and gasket 
materials; new products of 96 percent 
silica glassware for high temperature use 
including piping, cylinders, jars, etc. 

New: New developments include new 
articles in the 96 percent silica glass- 
ware line; new bacteriological filters in 
extra-fine porosities; several new de- 
velopments in laboratory glassware, and 
a new line of “actinic” glassware for 
laboratory use. 

Darco Corp.. New York, N. Y. (Booth 309) 
Will Exhibit: Decolorizing carbons. 
Denver Equipment Co., Denver, Colo. 

(Booth 211) 

Will Barhibit: Flow sheets of proc- 
esses in which flotation is applied to the 
recovery of non-metallic minerals, in- 
cluding continuous flotation, jigging and 
screening operations. 

DeBothezat Ventilating Equipment Div., 
American Machine & Metals, Inc., East 
Moline, Ill. (Booths 409-411) 

Will Eahibit: 18-in. Bifureator fan 
for removal of hazardous fumes, gases 
and dust-laden air. 

The Dicalite Co., New York, N. Y. (Booth 
209) 

Will Ewhibit: Diatomaceous earth 
products including filter aids and ex- 
tenders. 

The Dorr Co., New York, N. Y. (Booth 303) 

Will Bahibit: Improvements in tech- 
nology resulting from this company’s 
experiences in contributing to the war 
expansion program. 

New: Four new devices or processes 
will be exhibited including this com- 
pany’s D-I system of water treatment, 
employing de-ionization which will be 
shown by a working model, the results 
being illustrated graphically by color 
changes and a meter. A 
glass model will illustrate the company’s 


new FluoSolid system, a new me‘ hod 
for heat treating solids. New devices 
for size separation, the Dorrco V acu. 
ator and Dorrco Hydrosizer, will also 
be explained. The first, a device for 
making a three-product separation on 
light, difficult-to-settle solids; and the 
second, an improved hydraulic classi- 
fier for delivery of a well-graded series 
of products, employing new control 
equipment and new design features, wil] 
be illustrated. 
Dover Boiler & Plate Fabricators, Jersey 
City. N. J. (Booth 114) 

Will Eaxhibit: See L. O. Koven & Bro, 
The Duriron Co., Dayton, Ohio (Booths 608. 


610) 

Will Duriron and Durimet 
suspended type circulating steam jets; 
Duriron, Durichlor and stainless steel 
centrifugal pumps; corrosion resisting 
valves and alloy steel castings. 

New: The company will show a new 
line of 300-lb. alloy steel plug valves 
as well as new suspended type circulat- 
ing steam jets produced in Duriron and 
Durimet, which are available in both 
a wall-mounted and a _ center-mounted 
type, for the heating of acid solutions 
and the dissolving of chemicals by the 
use of steam to induce circulation. 
The Eastern Engineering Co., New Haven, 
Conn. (Booths 232 and 331) 

Will Exhibit: Midget centrifugal 
pumps and other equipment. 

Economic Machinery Co., Worcester, Mass. 
(Booth 109) 

Will Materials handling 
equipment. 

Thomas A. Edison, Inc., Instrument Div. 
West Orange. N. J. (Booth 531) 

Will Ezhibit: Temperature-control 
steam valves, electric thermostats, tim- 
ers, thermal relays, aircraft thermom- 
eters, and pressure gages. 

Eimer & Amend, New York, N. Y. (Booth 
112) 

Will Exhibit: Laboratory ware, appa- 
ratus and instruments. 
Electro-Chemical Supply & Engineering 
Paoli, Pa. (Booth 503) 

Will Exhibit: This company’s acid- 
proof brick and tile, tower packings and 
cements, including sulphur-base and syn- 
thetic resin acid-proof cements and al- 
kali-proof cements. Acid and alkali 
resistant membranes will also be shown. 


New Forrest self-cleaning screen filter 
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Charles Engelhard, Inc., Newark, N. J. 
(Booths 118-124) 

Will Exhibit: Industrial instruments. 
Eppenbach, Inc., Long Island City. N. Y. 
(Booth 104) 

Will Exhibit: Colloid mills and homo- 
genizing mixers. The company will also 
supply information on the manufacture 
and use of colloidal fuel consisting of 
coal and oil. 

New: An improved design of Homo- 
Mixer with a side-entering bracket will 
pe exhibited. This type is advantageous 
where tall or large diameter vessels are 
used and where solids or liquids have a 
tendency to settle out. Multiple installa- 
tions around the tank circumference 
permit localized high-speed, high-veloc- 
ity mixing action to be distributed 
equally over the bottom of the vessel. 
Ertel Engineering Corp., New York, N. Y. 
(Booth 631) 

Will Exhibit: Asbestos-disk filters for 
bacteriological work, as well as for 
industrial applications; also plastic 
pumping units for handling corrosive 
liquids, and vacuum bottie-filling ma- 
chinery. 

Eutectic Welding Alloys Co., New York, 
N. Y. (Booth 403) 

Will Evhibit: Low-temperature weld- 
ing alloys for joining both ferrous and 
non-ferrous metals for fabrication, recla- 
mation and salvage. These alloys are 
said to give a weld much stronger than 
brazing or soldering, yet to weld at a 
temperature low enough not to affect 
the properties of the metal, even when 
heat, treated. Actual use of the alloys 
will be demonstrated. 

New: Several#new developments and 
improvements will be exhibited includ- 
ing alloys for rebuilding worn or 
corroded parts, alloys for gas and are 
welding of copper and alloys suitable 
for substitutes for silver solder for 
steel, brass, bronze and copper, nickel 
and nickel alloys. 

Exact Weight Scale Co., Columbus, Ohio 
(Booth 504) 

Will Exhibit: A variety of production, 
sacking and check-weighing scales in- 
cluding new scales with electronic opera- 
tion. 

New: One new development is an elec- 
tronic tare compensator which may be 
built into one model of this company’s 
Shadowgraph scale but may be obtained 
on special order as a separate unit for 
practically any scale made by the com- 
pany. Where the weight of containers 
to be filled may vary, it is necessary to 
correct the tare for each container 
filled. The new device is applied to an 


Dorrco Vacuator for difficult 
size separations 


Analysis equipment of Cambridge 
four-point gas analyzer 


even-balance scale and employs a 
wheatstone bridge circuit in which the 
weighing element serves the same func- 
tion as a galvanometer. Balancing of 
the empty container is accomplished by 
turning a balancing knob the desired 
amount through a possible 270 deg. The 
second new development is an electronic 
method of operating check-weighing 
scales whereby filled containers passing 
over a conveyor are weighed in motion 
and diverted into the proper one of 
several channels, depending on weight. 
For example, with three channels, these 
may correspond to under-weight, correct 
weight and over-weight. Capacities are 
available from a few grains to several 
pounds, or on special models to 100 4b. 
Falstrom Co., Passaic, N. J. (Booths 523- 
525) 

Will Exhibit: Steel instrument mount- 
ing structures, including panel boards 
fitted with instruments, as well as mis- 
cellaneous steel assemblies, fabricated 
and welded for the armed services, and 
certain post-war products which may be 
built of steel. 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. (Booth 302) 

Will Exhibit: Acid-proof process equip- 
ment built entirely or partly of tanta- 
lum, as well as tantalum, tungsten, 
molybdenum ores, intermediate and 
metal specimens, and selenium rectifiers. 

New: The company will show a new 
burner for chlorine and hydrogen for 
the production of synthetic hydrochloric 
acid and a cooler for chlorine, hydro- 
chloric acid and other corrosive gases. 
Fischer & Porter Co., Hatboro, Pa. (Booths 
304-306) 

Will Exhibit: A variety of indicating, 
recording, controlling and _ totalizing 
rotameters and other area meters, in- 
cluding chemical rotameters of special 
materials such as porcelain, Haveg, rub- 
ber, ete., laboratory rotameters, purge 
meters for keeping pressure-tap lines 
open, and precision-bore glass specialties 
made by this company’s special process 
for low-temperature formation of boro- 
silicate glass to precise internal dimen- 
sions. 

New: Practically all meters shown in 
this exhibit will be new, several never 
before exhibited. The exhibit will show 
graphically the ability of the new Ultra- 
Stablvis rotameter to remain stable 
against widely varying viscosities. New 
instruments exhibited will include the 
company’s newest design of recording- 
controlling flow-rate rotameters with 
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neumatic actuation; the new Master- 
nclosed rotameter for general flow-indi- 
cating applications; the new area-type 
Rotasight flow rate indicator and alarm, 
and a new magnetic-transmission rota- 
meter recorder with spring-operated 
chart clock which can thus be made 
completely explosion-proof. 

Latest developments include the new 
Rota-Sleeve area meter for metering 
large rates of flow, which is installed 
between standard pipe tees similar to 
an orifice plate. Finally, another new 
instrument, the Rota-Pneumat, is a 
self-operated rotameter controller of low 
cost on which details cannot be released 
until the Show. 

Fisher Scientific Co., Pittsburgh, Pa. (Booth 
112) 

Will Exhibit: See Eimer & Amend. 
Fletcher Work, Inc., Philadelphia, Pa. 
(Booth 413) 

Will Exhibit: A 24-in. suspended-type 
centrifugal with V-belt motor drive and 
imperforate basket of stainless steel 
construction, and a 12-in. perforate- 
basket laboratory centrifugal. 
Foster-Wheeler Corp., New York, N. Y. 
(Booths 704-706) 

Will Exhibit: Dowtherm high-temper- 
ature heating systems for process use; 
Stedman packed columns; forced-draft 
cooling towers; steam ejectors of all 
sizes; heat exchangers of acid resisting 
Karbate; and acid-resisting expansion 
joints up to 96-in. size. 

The Garlock Packing Co., Palmyra, N. Y. 
(Booth 527) 

Will Exhibit: Mechanical packings of 
several types. 

General Ceramics Co., Keasbey, N. J. 
(Booth 3) 

Will Chemical stoneware 
equipment including a chlorine cooler 
and a sulphuric acid drying tower; a 
duplex condensing coil; an armored 
stoneware centrifugal pump; porous 
ceramic diaphragms for electrolytic 
work; and miscellaneous chemical and 
industrial equipment; also new chemical 
porcelain-ware. 

New: This concern will exhibit sev- 
eral items made in a new line of white, 
iron-free chemical porcelainware, and 
also new white glazed table tops and 
accessories intended for use in chemistry 
laboratories. 

Goslin-Birmingham Mfg. Co., Birmingham, 
Ala. (Booth 533) 

Will Bahibit: The McCaskell continu- 
ous rotary pressure filter, said to be 
the only such filter. 

Graver Tank & Mfg. Co., Chicago, Ill. 
(Booth 422) 

Will Exhibit: Water treatment equip- 
ment. 

Grinnell Co., Providence, R. I. (Booth 714) 

Will Exhibit: Pipe fittings, adjustable 
pipe hangers, welding fittings, automatic 
sprinklers, constant support hangers for 
pipes, steel tubing connectors and Grin- 
nell-Saunders diaphragm valves for 
handling corrosive liquids and liquids 
containing suspended solids. The valve 
is available in a variety of metals and 
metal-lined construction to meet numer- 
ous requirements. 

B. F. Gump Co., Chicago, Ill. (Booths 324- 
326) 

Will Exhibit: Weighing 
sifters, vibrating packers, f 
similar equipment. 

Hamilton Mfg. Co., Two Rivers, Wis. (Booth 


705) 
Will Exhibit: Laboratory apparatus 
and supplies. 


uipment, 
ers and 
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Hanovia Chemical & Mig. Co.. Newark, 
N. J. (Booths 118-124) 

Will Bahibit: Ultra-violet radiation 
producing equipment. 

Hardinge Co., York, Pa. (Booths 327-329) 

Will Bahibit: Models and pictures of 
Ruggles-Coles rotary dryers; Thermo- 
mill drying and grinding equipment; 
and drying, feeding, grinding, thicken- 
ing, agitating, classifying and other 
process equipment. 

Haveg Corp., Newark, Del. (Booth 202) 

Will Exhibit: Processing equipment 
fabricated from Haveg plastics. 

Hersey Mig. Co., South Boston, Mass. 
(Booth 110) 

Will Exhibit: Photographs and draw- 
ings of rotary dryers of various types. 
Illinois Testing Laboratories, Inc., Chicago. 
Ill. (Booth 730) 

Will Exhibit: Temperature, dewpoint 
and air-velocity instruments, including 
pyrometers, resistance thermometers, 
temperature controllers, air-velocity 
meters and a new dewpoint indicator. 
Industrial Instruments, Inc., Jersey City. 
N. J. (Booth 507) 

Will Behidit: Electrical conductivity 
meters for composition determination. 
The International Nickel Co., New York, 
N. Y. (Booth 609) 

Will Exhibit: A variety of nickel and 
nickel-alloy applications, giving empha- 
sis to this company’s service in connec- 
tion with corrosion prevention and tech- 
nical information. 

7 E. Jacoby, New York, N. Y. (Booth 

Will Evhivit: D. R. Sperry Co.’s fil- 
ter presses; the Zaremba Co.’s evapo- 
rators; special process equipment manu- 
factured by Artisan Metal Products, 
Inc.; filter cloth and filter paper; this 
company’s Full View sight glasses and 
fittings, including new types. 

The Jeffrey Mig. Co., Columbus, Ohio 
(Booth 709) 

Will Bahibit: Small-scale -model of 
this company’s Jeffrey-Traylor Waytrol 
automatic continuous weight controller 
for feeding, batching and proportioning. 
Johns-Manville, New York, N. Y. (Booths 
421-423) 

Will Eahidit: Filter aids, asbestos- 
cement products, and insulations. 
Kewaunee Mfg. Co., Adrian, Mich. (Booths 


726-728) 

Will Laboratory 
hoods, sinks, and troughs. 

New: This exhibitor is showing a new 
material for laboratory surfaces, Kem- 
rock, which is an impregnated stone 
said to be capable of withstanding un- 
usual abuse, heat, acid, alkalies and 
solvents. 


Kimble Glass Co., Vineland, N. J. (Booth 


tables, 


4) 

Will Exhibit: Laboratory glassware. 
Kinney Mfg. Co., Boston, Mass. (Booth 414) 

Will Liquid and vacuum 
pumps and power transmission equip- 
ment. The exhibit will include a com- 
pound dry-vacuum pump operating at 
an absolute pressure below one-half mi- 
cron; vacuum-tight valves; single- 
stage dry-vacuum pump for absolute 
pressures to 10 ‘microns or better; a 
steam-jacketed pump for handling ma- 
terials which are solid or semi-solid at 
erdinary temperatures; and a new fric- 
tion clutch. 

Maurice A. Knight, Akron, Ohio (Booths 
127-129) 

Will Chemical stoneware 
equipment including such items as pipe, 
valves, jars, suction filters, sinks, and 
Berl Saddle tower packings. Also Pyro- 
flex tank linings and rubber acid drums. 
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Exact Weight electronic check- 
weighing scale 


New: New fume washers of compact, 
efficient and inexpensive design will be 
exhibited, together with new large-capac- 
ity, internally cooled absorbers for 
acid gases. 

L. O. Koven & Brother. Inc., Jersey City. 
N. J. (Booth 114) 

Will Exhibit: Pictorial display of 
built-to-order chemical processing equip- 
ment including tanks, kettles, autoclaves, 
vacuum pans, mixers, digesters, ete. Will 
also feature this company’s fabrication 
equipment and facilities. 

The Kron Co., Bridgeport, Conn. (Booths 
426-428) 

Will Exhibit: Weighing scales. 
Laboratory Furniture Co., Long Island 
City. N. Y. (Booth 5) 

Will Exhibit: Equipment for chemical 
laboratories. 

The LaBour Co., Elkhart. Ind. (Booth 520) 

Will Bwxhidit: Centrifugal pumping 
equipment of self-priming and gravity- 
feed types. Included will be an improved 
line of gravity feed pumps for small- 
capacity, high-head applications, known 
as Type DZT, which is interchangeable 
with the company’s former Type DZ; a 
standard line of gravity-feed non-air- 
binding pumps of Type Q design; and 
the company’s standard Type SFI port- 
able gasoline-engine-driven self-priming 
centrifugal fire pump. 

New: A new high-efficiency Type Q 
porcelain pump with a metal impeller, 
developed to save critical metals and 
alloys, will be shown together with a 
line of porcelain pipe and fittings, check 
and throttle valves and porcelain strain- 
ers. A second new development will be 
a line of improved-efficiency self-prim- 
ing centrifugal pumps known as DPLT, 
which replaces the DPL line. 

Lancaster Iron Works, Inc., Lancaster, Pa. 
(Booth 738) 

Will Eahibit: Two laboratory-size 
Lancaster mixers, a scale model of the 
large-production size mixer, and prod- 
ucts of numerous industries manufac- 
tured from formulas developed in this 
company’s mixers. The laboratory mixers 
will be fitted with dust-inclosed mixing 
pans while the production type will be 
shown with a dust-inclosure as well as 
a separately driven elevator hopper 
loading mechanism. 

Lapp Insulator Co., LeRoy, N. Y. (Booth 
318) 

Will Chemical porcelain 
process equipment of several types in- 
cluding valves, pipes, fittings, packings 
and an all-porcelain process tower. 

New: Several new valves will be ex- 
hibited including quick-opening valves, 
safety valves (pop type) and flush bot- 
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tom-outlet valves for tanks. The 
quick-opening valve, which is of the 
lever-operated type, is designed for ex. 
tremely rapid emergency operation or 
for carefully timed transfer. Pipe and 
fittings will be shown under pressure 
assembled with ground surfaces, requir. 
ing no gaskets. A new support for 
Raschig-ring tower packing will also be 
shown, said to have a free area of about 
70 percent, about twice that obtainable 
with an ordinary perforated ceramic 
plate. The new construction, on which 
patents are pending, is produced by fus- 
ing individual rings together inside a 
porcelain collar. 
Lead-Lined Iron Pipe Co., Wakefield, Mass. 
(Booth 524) 

Will Exhibit: See American Smeltiag 
& Refining Co. 
Leeds & Northrup Co., Philadelphia, Pa. 
(Booth 406) 

Will Eahibit: A variety of process 
control equipment including electric in- 


Fischer & Porter Rota-Sight alarm 


struments for the control of flow of 
sulphur dioxide and for the control of 
pH. Both control systems will be com- 
plete from primary element to the final 
motor control valve. 

Louisville Drying Machinery Co., Louisville, 
Ky. (Booth 307) 

Will Exhibit: Dewatering and drying 
equipment of various types. Informa 
tion will be supplied on all common im 
ternally heated types of rotary dryers 
and also on one semi-indirect-heated 
type described as unique in design and 
construction. Dewatering machines will 
be shown for extracting moisture from 
fibrous materials prior to drying. 

New: The company will exhibit @ 
new rotary distributor, for which pat 
ents have been applied, designed to be 
used on rotary dryers of various types 
to increase dryer capacity by increasing 
the contact of material with the drying 
medium. In suitable‘ applications pre 
liminary tests are said to have shown 
a capacity increase of 20 to 30 percent 
without changing or increasing the size 
of steam tube dryer to which the dis 
tributor is applied. The distributor per 
mits carrying a larger volume of m& 
terial in the dryer cylinder and dis 
tributes it so that the material contacts 
the heating surfaces during that part of 
the cylinder rotation when the surfaces 
would normally be entirely out of com 
tact with the material. Best applic 
tions are for bulky, . relatively light 
materials of relatively high moisture 
content. 
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Lukens Steel Co., Coatesville, Pa. (Booths 
220, 319, 321) 

Will Exhibit: Three motion pictures 
dealing with this company’s clad steels 
using nickel, Monel and Inconel as the 
cading material, dealing with the 
steels, their manufacture, and manufac- 
turing facilities. 

Marlo Co., New York, N. Y. (Booth 529) 

Will Exhibit: Mechanical packing of 
various types, featuring a special pack- 
ing for butadiene pumps now standard 
with several pump manufacturers. 

Marsh Stencil Machine Co., Belleville, Ill. 
(Booth 732) 

Will Eahibit: Stencil machines and 
equipment, and supplies for stenciling. 
Merco Nordstrom Valve Co., Pittsburg, Pa. 
(Booths 323-325) 

Will Exhibit: A complete line of this 
company’s lubricated plug valves, fea- 
turing alloy valves for particular process 
industries’ requirements, and Mer- 
chrome-coated, hard-faced valves for re- 
sistance to corrosion and abrasion. 

New: Nordstrom valves with extended 
shanks for application on extremely hot 
or cold services. 

Metal-Glass Products Co., Belding, Mich. 
(Booths 418-420) 

Will Eahibit: Stainless steel equip- 
ment including tanks, pumps and sani- 
tary fittings and a standardized line of 
storage and processing equipment. 

Mine Safety Appliances Co., Pittsburgh, Pa. 
(Booth 312) 

Will Eahibit: A variety of safety 
equipment including gas-detecting and 
analyzing instruments; dust sampling 
and counting instruments; dust and gas 


respiratory protective equipment; pro- 
tective types of clothing; first aid cabi- 
nets and supplies; respirator filters; etc. 

New: This exhibitor will show the 
new Fend line of protective hand creams 
and lotions which are produced in six 
for protection 


types against specific 


New Lapp porcelain quick-opening valve 


tazards causing industrial dermatitis. 
The various types are said to be harm- 
*ss and non-pore-clogging but insoluble 
i the hazardous material against which 
protection is sought. Other new items 
include a line of cellulose acetate face 
shields supported by pre-formed fiber 
leadeear; a new goggle-cleaning station 
quipped with cleaning spray and wip- 
ing tissues; and a new illuminated, 
glass-covered bulletin board. 

Mixing Equipment Co., Rochester, N. Y. 
Booth 613) 

Will Ewhibit: Industrial mixers and 
gitators of various types. 

New: A newly designed line of air- 
driven mixers for use primarily in ex- 
plosive atmospheres will be shown, to- 
gether with a new high-efficiency design 
of gas disperser. The air-driven mixer 
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is a portable unit equivalent tv a 1-hp. 
electrical unit. The gas disperser uses 
a new type radial-flow turbine and is 
recommended by the manufacturer for 
liquid-gas, liquid-liquid and liquid-solid 
dispersion. 

Monarch Mfg. Works, Inc., Philadelphia, 
Pa. (Booth 407) 

Will Exhibit: 
purposes. 

Nash Engineering Co., Seuth Norwalk. 
Conn. (Booth 402) 

Will Rahibit: Pumps and compressors 
including the company’s “Cleanair” type 
of compressor which will be demon- 
strated; the Nash-Pyrex glass centri- 
fugal pump, shown in operation; and 
this company’s non-pulsating vacuum 
pumps. The exhibit will feature war- 
time servicing of equipment now in use. 
National Engineering Co., Chicago, 
(Booth 712) 

Will Baehibit: Mixing machinery in- 
cluding a demonstration of the labora- 
tory size of Simpson Intensive Mixer, 
showing the mulling principle of mixing. 
Samples of products made in such equip- 
ment will be shown. 

New: This company’s cycle-timed sys- 
tem of mixer control will be demon- 
strated, the equipment being provided 
with a push-button reset. 


Spray nozzles for all 


Newark Wire Cloth Co., Newark, N. J. 
(Booth 207) 
Will Bahibit: Wire cloth, testing 


sieves and sieve shakers. Cloth shown 
will range from coarse screen to finest 
bolting cloth and will include fabricated 
parts made of such cloth, such as spe- 
cially gasketed filter elements. 

New England Tank & Tower Co., Everett, 
Mass. (Booth 332) 

Will Behibdit: 
tanks, agitators. 
Niagara Blower Co., New York, N. Y. 
(Booths 212-214) 

Will Bahibit: Heat exchange, refrig- 
eration, heating and air conditioning 
equipment, including evaporative-type 
heat exchangers, condensers and coolers. 
Oliver United Filters, Inc., New York, N. Y. 
(Booth 310) 

Will Exhibit: Models of several types 
of filters; also pumps, including the 
Olivite acid-handling pump and the 
O-D-S diaphragm slurry and corrosive- 
solution pump, in which the diaphragm 
is motivated by air pressure or vacuum, 
controlled by a solenoid valve without 
mechanical] linkage to the diaphragm. 

New: A new model of O-D-S pump, 
with inverted loading chamber in whic 
gravity assists in filling the diaphragm 
chamber, will be on exhibit. 

Pangborn Corp., Hagerstown, Md. (Booth 
624) 

Will Behibit: Industrial dust control 
and blast cleaning equipment. 

New: This exhibitor will show a new 
industrial-type unit dust collector avail- 


Storage and mixing 


Mixing Equipment Co.’s new 
radial-discharge turbine 
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able in three sizes which is completely 
self-contained and is said to be suitable 


for all dry dust problems in capacities 
up to 3,000 c.f.m. Another new develop- 
ment is a dust wetter for mixing dry 
collected dust with water or other liquid 
to form a heavy mud for transport and 
disposal. 

Parker Appliance 
(Booth 308) 

Will Bahibit: A complete line of tube 
couplings, valves and tube-joint fabri- 
cation equipment, including plastic tub- 
ing employed with this company’s fit- 
tings. 

Patterson-Kelley Co., East Stroudsburg, Pa. 
(Booth 505) 

Will Bahibdit: 
various types. 
Perfektum Products Co., New York. N. Y. 
(Booths 716-718) 

Will Exhibit: Ampoule fillers. 

The Piaudler Co.. Rochester, N. Y. (Booth 


Co., Cleveland, Ohio 


Heat exchangers of 


502) 

Will Exhibit: A variety of glass-lined 
and stainless steel processing equipment. 

New: Most items in this exhibit will 
be new, including a section of a stand- 
ard 48-in. I.D. glass-lined steel isomeri- 
zation tower for 300 Ib. internal pres- 
sure; a new rotary glass-lined dryer of 
laboratory size; a unit of a new stand- 
ard line of stainless steel reaction 
kettles available in sizes from 5 to 500 
gal.; glass-lined steel flush valves and 
safety valves; a glass-lined sight box; 
high-pressure glass-lined pipe; glass- 
lined steel heat exchangers; a 500-gal. 
high-pressure glass-lined reactor; a 100- 
gal. pilot plant kettle; and an improved 
laboratory autoclave for 500 Ib. internal 
pressure. 

Photovolt Corp., New York, N. Y. (Booth 
702) 

Will Exhibit: Testing instruments of 
various types including a variety of 
photoelectric colorimeters; a photoelec- 
tric reflection meter and photoelectric 
gloss meter; an electronic photometer 
for measuring low light values; and il- 
lumination and vitamin meters. 

New: This exhibitor will show a new 
photoelectric smoke meter intended to 
register the smoke density in the ex-e 
haust of internal combustion engines 
and in furnace flues. Another new de- 
velopment is an electronic timer for 
timing periods as short as 1/20 second. 
This timer has no mechanically moving 
parts except for the relay, timing being 
accomplished by the hour-glass-like prin- 
ciple of discharging a condenser. 

The Pioneer Rubber Co., Willard, Ohio 
(Booth 106) 

Wili Exhibit: Neoprene and neoprene- 
impregnated protective clothing includ- 
ing gloves and aprons. 
Pittsburgh-Equitable Meter Co., Pittsburgh, 
Pa. (Booths 323-325) 

Will Exhibit: A representative selec- 
tion of meters for measurement of air, 
gas, oil, water and other commodities. 
Pneumatic Scale Corp., Ltd., North Quincy, 
Mass. (Booth 229) 

Will Exhibit: Types of packages pro- 
duced on standard packaging machinery 
of this company’s line, including pack- 
ages for Army and Lend-Lease. 

Popper & Klein, Inc., New York, N. Y. 
(Booths 716-718) 

Will Bahibit: See Perfektum Prod- 
ucts Co. 

Premier Mill Corp., Geneva, N. Y. (Booth 
734) 

Will Berhibit: Colloid mills 
mixers. 

New: The company will show a new 
laboratory mill having interchangeable 


and 
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Piaudler 10-ft. long glass-lineci laboratory dryer 


working surfaces, which may be of either 
steel or Carborundum. 

Proctor & Schwartz, Inc., Philadelphia, Pa. 
(Booth 628) 

Will Photographic displays 
of various phases of this compuny’s ac- 
tivities including: products produced 
which are entirely foreign to normal 
peacetime production; the part this com- 
pany’s dryers are playing in the syn- 
thetic rubber program; illustrations of 
new continuous food dehydrators with 
samples; and range of dryers manufac- 
tured by this company, with samples. 
Productive Equipment Corp., Chicago, IIl. 
(Booth 311) 

Will Pxhibit: Vibrating screen equip- 
ment, including a special unit for de- 
watering with clear plastic covers on 
mechanism to show operation. 

New: A vibrating screen with a vi- 
brating conveyor attached will be shown. 
The conveyor is used as a picking table 
for removing defective parts while the 
screen removes punch-outs. 

Pulverizing Machinery Co., Summit, N. J. 
(Booth 512) 

Will Exhibit: High-speed fine-pulver- 
izing equipment including two small ca- 
pacity Mikro-Pulverizers for grinding, 
granulating and blending and two larger 
capacity machines for production work 
on the same range of materials handled 
by the smaller machines. 

Raymond Pulverizer Division. Combustion 
Engineering Corp., Chicago, Ill. (Booth 404) 

Will Bahidit: Hammer mills and other 
grinding machinery and _size-control 
equipment. 

Reeves Pulley Co., Columbus, Ind. (Booth 


205) 

Will Ewhibit: Variable-speed power 
transmission equipment including this 
company’s standard type adjustable- 
double-cone-pulley transmission built in 
sizes to 87 hp.; the Vari-speed motor 
pulley for limited range, light-power 
speed transmission, and the Vari-speed 
Motodrive, an inclosed motorized vari- 
able-speed transmission in sizes to 15 hp. 

New: A newly developed reducer-type 
variable-speed transmission will be shown 
which combines a variable-speed mechan- 
ism with a speed reducer, making a 
much more compact unit than when an 
auxiliary speed reducer is employed. 
The gear-reduction unit is built integral 
with the transmission for severe torque 
demand and is built in sizes from 1 to 
74 hp. 

Republic Filters, Inc., Paterson, N. J. (Booth 
429) 

Will Bahibit: Models of this com- 
pany’s filters, including an operating 
model of the alluvial type. 

New: Several newly / a types 


146 


of filters for use on naval vessels, for 
filtering explosives and chemicals and 
for the production of serums, blood 
plasma, albumin and penicillin will be 
exhibited. 

Richmond Mfg. Co., Lockport. N. Y. (Booth 
215) 

Will Exhibit: Laboratory and pro- 
duction size gyratory sifters and this 
company’s Permaflux Alnico magnets. 
Ritter Products Corp., Ritter Park, Rochester, 
N. Y. (Booth 510) 

Will Exhibit: This company’s electro- 
static separators. The exhibitor de- 
scribes this as the first showing of sepa- 
rators which have been in successful 
commercial operation for nearly four 
years. 

New: A new dry classifier will be 
exhibited which accomplishes dry sizing 
without the use of screen cloth. This 
classifier employs centrifugal and static 


Photovolt smoke density meter 


force in a new combination said to be 
particularly suitable for materials 
which accumulate a surface static charge 
and agglomerate, thereby plugging screen 
cloth. Said to be particularly suitable 
for sizing below 50 mesh, the machine 
has no vibrating parts and requires 
about 4 hp. per hourly ton of capacity. 
Not as accurate as flat screen sizing, 
the method nevertheless is said to have 
a wide field of application in classify- 
ing for concentration work, and for 
preliminary sizing prior to more ac- 
curate screen sizing. 

John A. Roebling’s Sons Co., Trenton, N. J. 
(Booth 405) 

Will Baxhibit: Wire cloth, wire screen, 
metallic filter cloth in various special 
metals, wire rope, wire cables and other 
wire products. 
Milton Roy Pumps, 
(Booths 627-629) 

Will Berhibit: Proportioning pumps 
of various standard types including a 
pump with transparent plastic valves 
and ground glass checks for dilute acids. 

New: A proportioning — with a 
new electronic volume control will be 


Philadelphia, Pa. 


shown whereby the volume pumped mayfeompar 
be regulated by a single dial controjftinucus 


either at the pump or at a remote sta. 
tion. The control may 


be manually or 


filters, 
gen ger 


automatically operated; if by the latter} New. 


method, under control of a flowmeter, 


temperature, pressure or other instru. 
ment. Control is stepless and uses elee. 
tronic tubes supplied with alternating 
eurrent.to convert to direct current and 
provide variable armature voltage for 
operating motors. This system varie 
the pump speed from approximately 19 
percent to a maximum. The exhibitor 
will also show a new high-pressure tri- 
plex metering pump which minimizes 
pulsations and handles a greater volume 
per unit of power consumption. 
Ruggles-Coles Engineering Co., York, P 
(Booths 327-329) 

Will Bahibit: See Hardinge Co. 
Claude B. Schneible Co., Detroit, Mich, 
(Booths 623-625) 

Will Exhibit: One of this company’s 
standard Multi-Wash dust _ collectors 
constructed with a glass shell to per. 
mit viewing principle of operation. 

New: A new unit-type Multi-Wash 
collector will be shown, combining in a 
single compact piece of equipment the 
collector tower, fan, motor, liquid re 
circulating tank and pump. 

Scientific Equipment Co., New York, N. Y! 
(Booths 726-728) 

Will Exhibit: Laboratory equipment. 
Scientific Glass Apparatus Co., Bloomfield) 
N. J. (Booth 105) 

Will Exhibit: Laboratory glassware! 
Seederer-Kohlbush, Inc., Englewood, N. |, 
(Booth 107) 

Will Exhibit: Laboratory balances. 


The Selas Co., Scientific Equipment Div.} 


Philadelphia, Pa. (Booth 619) 

Will Controlled pore-si 
porcelain filter media for research, cor- 
trol and production purposes, includin 
filter-crucibles, special filter shapes, bac- 
teriological filters, and porous mem- 
branes for gas diffusion. 

New: This exhibitor will show sur 
face and interfacial tension separators 
for continuous separation of immiseibl 
liquids which employ porous cerami¢ 
membranes pervious to one liquid and 
impervious to another, thus passing one 
liquid but retaining the other. Littl 
energy is required and no moving parts 
are used. A somewhat similar new de 
velopment is a compressed-air filter ej 
tor for continuous ejection of moistur 
from compressed air lines such as ip 
strument air lines. A porous ceramit 
membrane allows moisture and oil 
pass without loss of air. 

Separations Engineering Corp., New Ye 
N. Y. (Booth 2) 

Will Eahibit: Equipment manufs 
tured by Sutton, Steele & Steele 0 
Dallas, Tex., including this company 
air table, Avalanche separator and Ele 
tro-Float electrostatic separator. 

New: The electrostatic separator ™ 
be shown is a new design. 

The Sharples Corp., Philadelphia. 
(Booth 228) 

Will Exhibit: Drawings and pho 
graphs of several types of centrifug 
separation equipment including aut 
matic self-discharging machines such 
this company’s basket-type Super? 
Hydrator; and  automatic-dischart 
disk-bowl machines such as the Nozlje 
tor and Autojector. This company 
standard high-speed Supercentrifuge ¥! 
also be featured. 

T. Shriver & Co., Harrison, N. J. (Booth 31% 

Will Eahibit: Pictorial display 
several types of equipment made by thi 
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| mayfeompany including filter presses, con- 
controjftinucus thickeners, inclosed pressure 
te stafflters, diaphragm pumps, oxygen-hydro- 
ally orfgen generators, and wax molding presses. 
» latter] New: An inclosed pressure filter, said 
vmeterito be leak-proof and vapor-proof for 
instru-felarification and bleaching, is a new de- 
es elec {velopment featuring compactness and 
rnatingg portability. It is built complete with 
nt andjpump and motor. The oxygen-hydrogen 
ge forfigenerator, designed to produce high- 
varies purity gases from caustic soda solution, 
tely 10fisa simple, plate-electrode machine with 
hibitorfthe plates carried in a _parallel-bar 
ire tri-fiskeleton similar to a filter press. 
nimizes§$ivyer Steel Casting Co., Milwaukee, Wis. 
volume§ (Booth 632) 

Will Barhibit: A variety of stainless 
Pafisteel applications including valve trim, 
valve bodies, pipe fittings, pump parts 
and filter press parts. 

Sparkler Mfg. Co., Mundelein, Ill. (Booth 


rk, 


0. 
» Mich. 
615) 

Will Exhibit: Several types of pres- 
sure filters including a transparent fil- 
ter in operation; a small batch hand- 
operated oil filter; a sanitary stainless 
steel filter; and a filter constructed en- 
tirely of Hastelloy. 

D. R. Sperry & Co., Batavia, Ill. (Booth 412) 
Will Bahibit: See Henry E. Jacoby. 
F. J. Stokes Machine Co., Philadelphia, Pa. 

(Booth 224) 

Will Exhibit: Molded plastic parts 
ipment§ produced on this company’s completely 
omfieldfautomatic molding press; dehydrated 

biological products produced under high 
sswaref vacuum; photographs of other recent 
d, N. Jgdevelopments in the commercial use of 
high vacuum. 

New: This exhibitor will show a new 
line of high-vacuum pumps for use in 
the low micron range; a new McLeod- 
type high-vacuum gage requiring no 
calibration against other gages; and a 
cluding§ new high-capacity press for powder 
es, bac§ metallurgy, with samples produced by 

men-§ this machine. 

Sutton, Steele & Steele, Inc., Dallas, Tex. 
(Booth 2) 

Will Eawhibit: See Separations Engi- 
neering Corp. 
Swenson Evaporator Co., Harvey, IIl. 
(Booth 210) 

Will Exhibit: Photographs and draw- 
ings showing this company’s line of 
g parts equipment for chemical process indus- 
vew defitries, including evaporators of many 
er types, vacuum crystallizers, rotary- 
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drum vacuum filters, — dryers, de- 
hydrating systems for and chemi- 
cals, Swenson-LeVal Poly-Flo filters, 
Swenson-Nyman pulp washers for paper 
mills, and other special machinery. 


Syntron Co., Homer City, Pa. (Booths 223- 


225) 

Will Eavhibit: Vibrating feeders, bin 
and hopper vibrators, hydraulic jolters 
for jolting of containers during packag- 
ing, vibrating packers, dry-chemical 
vibrating feeders, gas-hammer paving 
breakers, shaft seals, electric scaling 
hammers. This company’s vibration 
equipment operates electromagnetically, 
employing controlled vibration which 
will be exhibited in several different 
style feeders and vibrators. The hy- 
draulic jolter operates on air, oil or 
water pressure and hence is explosion- 
proof. Vibrating feeders of the types 
to be shown can be scale-controlled. 

W. A. Taylor & Co,, Baltimore, Md. (Booth 


722) 
Will Eavhibit: pH and chemical com- 
parators for medical use and water test- 


New Republic penicillin filter 


ing including testers for pH and chlorine, 
phosphates and other components. The 
exhibit will include this company’s 
standard and special types of slide com- 
parators. 

Titanium Alloy Mig. Co., Niagara Falls, 
N. Y. (Booth 408) 

Will Exhibit: Zirconium refractories, 
and chemicals. 

Toledo Scale Co., Toledo, Ohio (Booth 514) 

Will Ewhibit: Industrial weighing 
and weight-printing scales. 

Tolhurst Centrifugal Div.. American Ma- 
chine & Metals, Inc., East Moline, Ill. 
(Booths 409-411) 

Will Herhibit: Centrifugal separation 
equipment including a 26-in. suspended 
centrifugal; a 20-in. machine and a 30- 
in. center-slung centrifugal; a 12-in. 
laboratory machine; and a 26-in. chip 
wringer. 

Tri-Clover Machine Co., Kenosha, Wis. 
(Booth 213) 

Will Eehibit: Stainless-steel equip- 
ment including pumps, valves, fittings 
and accessories of sanitary type; also 
large-diameter tubes and fittings. 

New: The company has developed a 
new method of stainless-steel tubular 
products manufacturing which will be 
explained, possibly in connection with 
exhibited parts. 

— Mig. Co., New York, N. Y. (Booth 

Will Exhibit: See Marsh Stencil Ma- 
chine Co. 

a Corp., New York, N. Y. (Booth 
506) 

Will Exhibit: A battery of working 
models showing several mixer types. 
The U. S. Stoneware Co., Akron, Ohio 
(Booths 201 and 103) 

Will Eawhibit: Chemical stoneware 
products and acid-resisting cements, lead 


and lead-lined products, and a range of 
corrosion resisting plastics. 

New: This exhibitor will show several 
new products including Ceratherm 500, 
a chemical stoneware said to be the first 
low-porosity stoneware capable of with- 
standing violent heat shocks. The new 
body is claimed to be 27 percent stronger 
than standard chemical stoneware and 
yet to possess a heat conductivity four 
times as great. A new cast-lead valve 
will be exhibited which features a re- 
placeable and reversible valve seat which 
can be changed without removing the 
valve from the line. Steel rings are used 
to reinforce the flanges. A new boltless 
flexible coupling for chemical stoneware 
and asbestos-cement pipe, known as Ty- 
lox will also be shown. This new coup- 
ling, for which a patent application has 
been made, may be made of rubber or 
rubber-like plastics, and is produced in 
sheet form with molded nubbins on 
either side which form a tight but flex- 
ible engagement with the parallel sur- 
faces to be sealed. Another new product, 
Reanite, is a plastic bond for uniting 
metal to metal or rubber or other sub- 
stances to themselves or to each other. 
The strength of the bond is said fre- 
quently to be greater than the strength 
of the materials themselves. This ex- 
hibitor will also show new formulations 
of Tygon, its rubber-like plastic, which 
are resistan’, to high octane fuels. 
Walker-Wallace, Inc., Buffalo, N. Y. (Booth 


707) 

Will Bahibit: A.P.Y. heat 
exchangers incorporating new develop- 
ments in plates for special purposes. 
Wallace & Tiernan Products, Inc., Newark. 
N. J. (Booth 606) 

Will Exhibit: Seven demonstrations 
of improvements in plant efficiency 
through chlorination of water supplies, 
including examples from power plants, 
steel plants, ordnance works, synthetic 
rubber plants, oil refineries, textile and 
paper mills and chemical plants. Chemi- 
eal control equipment and industrial 
water treatment will also be shown. 

New: This exhibit will include a dem- 
onstration model of a typical control 
unit and an operating model of a reagent 
solution feeder. 

Waterfilm Boilers, Inc., Jersey City, N. J. 
(Booth 114) 

Will Eavhibit: See L. O. Koven & 
Brother. 

Edwin L. Wiegand Co., Chicago, Ill. (Booth 


622) 

Will Exhibit: Electric heating equip- 
ment. 

Williams Patent Crusher & Pulverizer Co.. 
St. Louis, Mo. (Booth 415) 

Will Hammer 
other reduction equipment. 
The Yale & Towne Mig. Co., Philadelphia 
Div., Philadelphia, Pa. (Booth 501) 

Will Materials handling 
equipment including hoists and trucks. 
Zaremba Co., Buffalo, N. Y. (Booth 412) 

Will Exhibit: See H. E. Jacoby. 
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Sample of Tylox flexible joint coupling 
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LIQUID LEVEL GAGE 


Use or a null-balance system of re- 
mote transmission of level indications, 
in conjunction with level measurement 
by a buoyancy-type displacer, has been 
announced by the Moore Products Co., 
H and Lycoming Sts., Philadelphia 24, 
Pa. The system is applicable over con- 
siderable distances between the measur- 
ing instrument and the indicator, re- 
corder or controller. For example, use 
of 300 ft. of }-in. O. D. copper tubing 
for transmission allows the instrument 
pointer to move over the entire scale in 
3 te 4 sec. 

The level-measuring device is a tubu- 
lar float which operates by change in 
force due to buoyancy of the liquid, 
rather than as a float on the liquid. 
Hence, only a small movement is neces- 
sary for full-scale movement of the in- 
strument. Motion of the float is com- 
municated to an arm which supports it, 
and transmitted through a flexible, pres- 
sure-sealing disk in the outlet of the 
mounting tee to the pneumatic trans- 
mission. The latter consists of a bel- 
lows within which is a nozzle, the inside 
of the bellows and the nozzle being con- 
nected to one of this company’s booster 
pilot valves. Movement of the bellows 
changes the nozzle opening and tends 
to change the air flow from the pilot 
valve, thus changing the pilot pressure 
and pilot opening, and correcting the 
valve output pressure, which is com- 
municated to the receiving instrument. 
Construction of the booster pilot valve 
is such that the new balance point is 
achieved with substantially the same 
relative position of all parts as initially, 
a difference of 0.001 in. in bellows posi- 
tion being all that is necessary to full- 
scale the instrument. 

The system is suitable for pressures 
to 300 Ib., although over-pressure to 
5,000 Ib. is claimed not to rupture the 
pressure-sealing disk, nor will the trans- 
mission system be damaged, owing to 
the use of limit stops. Wide level fluc- 
tuations can be handled in large storage 
vessels, and it is possible to provide 
floats as long as 60 ft. or even longer. 
The combination of packless construc- 
tion with pneumatic transmission makes 
the instrument particularly suitable for 
use in hazardous or corrosive atmos- 
pheres, according to the manufacturer. 


PHOTOELECTRIC COLORIMETER 


Destenep for use in the field, by the 
Photovolt Corp., 95 Madison Ave., New 
York, N. Y., the Lumetron colorimeter, 
Model 400-H, is a portable, completely 
self-contained, battery-operated instru- 
ment. It has a permanently built-in 
filter which makes the photoelectric cell 
response equal to the color sensitivity 
of the human eye. All needed equipment 
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for tests is stored in the casing, including 
two matched glass cells, and two screw- 
topped bottles for reagents. The in- 
strument is suitable for all tests which 
have heretofore been made with the use 
of color standards and visual compara- 
tors, and is useful furthermore in check- 
ing and standardizing the shades of 
liquids. Operation consists in filling 
one cell with clear water, the other with 
the liquid to be tested. The instrument is 
set to read 100 for the water cell. When 
the other cell is inserted, the needle in- 
dicates the transmission directly in 
percent. 


METAL SORTER 


A VISUAL means of checking and sort- 
ing metallurgical items is provided in 
the Cyclggtaph, a cathode-ray instru- 
ment develéped and built by the Allen 
B. Du Mort. Laboratories, Inc., Passaic, 
N. J. By the ise of several frequencies, 
known and unkfigwn, metal pieces are 
checked or compéredj-according to case 
depth, depth of decarbuyization, brittle- 
ness, etc. Used as a sorting means the 
instrument separates according to anal- 
ysis, heat treatment, structure, size, etc. 


POWER PUMP 


AN ACCOMPANYING illustration shows 
a new design of power pump manufac- 
tured by the McGowan Pump Division 
of the Leyman Mfg. Corp., 20 Central 
Ave., Cincinnati, Ohio. This is a du- 
plex side-pot power pump, designed for 
general use in oil, synthetic rubber and 


Displacement-type null-balance 
level transmitter 


It is claimed 
to be sturdily built, for 1,000-lb. work. 
ing pressure, with all moveable parts 


other chemical industries. 


totally inclosed. It is provided with 
herringbone gears and antifriction bear. 
ings. It has a flanged suction connec 
tion on either side and double shaft ex. 
tension. Ease in assembly and disas- 
sembly is inherent in the pump design 
and interchangeable liners give optional 
capacities and pressures. 


THREE-POINT PIPE GAGE 


To PERMIT ready measurement of pipe 
diameter in sizes from }-in. to 12 in, 
and also to show the drill size for tap- 
ping, the Three-Point Gage Co., 382) 
Broadway, Chicago, Ill, is offering a 
new pipe gage. This vest-pocket gage 
consists of two parts pivoted together, 
one having two fixed points, and the 
other a moveable contact. When all 
three points touch the pipe arc, the diam- 
eter is indicated on a scale, The man- 
ufacturer states that the gage can be 
used to measure pipe in any position, 
even covered pipe, if there is a small 
opening near a union or fitting where 
the gage can be slipped on. 


HEAT RESISTING CERAMIC 


ANNOUNCING development of a new 
chemical stoneware for thermal-shock 
service, the U. S. Stoneware Co., Akron, 
Ohio, claims that Ceratherm No. 500 is 


Engine-driven power pump 


Steam and dry-ice test of 
new chemical stoneware 
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design 


Foamite fire shield 


the first low-porosity chemical stoneware 
that can be heated by direct steam or 
hot gases, then cooled quickly, without 
any damage. This body, the company 
points out, actually increases in strength 
when heated to 400 deg. F. and quenched, 
and shows no loss of strength after this 
has been done repeatedly. It is produced 
by a method, on which patents are pend- 
ing, for eliminating a large part of 
the glassy bond of high silica and alkali 
content common to clay bodies. This 
stoneware is claimed to be 27 percent 
stronger and to have a thermal conduc- 
tivity four times higher than ordinary 
stoneware bodies. Non-critical materials 
are used in its manufacture and its cost 
is said to be only slightly above that 
of other standard bodies. 


INCLOSED ROTAMETER 


Basing its design on user reactions, 
Fischer & Porter Co., Hatboro, Pa., has 
developed a new inclosed-type rotameter, 
known as the Series 700 Master Inclosed 
model. The inclosing casing is also the 
strength-producing, load-bearing mem- 
ber, which takes the longitudinal thrust 
produced by pressure in the metering 
tube, thus making it possible according 
© the maker to produce a meter of 
greater rigidity and vertical strength 

nN any previous rotameter. The in- 
‘losure is split along its vertical center 
line for ease of disassembly. Tightening 
of the stuffing boxes is accomplished 
from the outside by means of a standard 
cket-head-serew wrench without pos- 
tible danger to the metering tube. The 
Metering tube itself is not engraved with 
the capacity scale; instead, a separate 


New pressure control switch 


scale is used, which is readily inter- 
changed in case the instrument should 
be put on other service than that for 
which it was originally calibrated. To 
facilitate installation the end pieces are 
made rotatable so that connections can 
be made vertically, as well as in any 
horizontal direction. 


NEW INDUSTRIAL THERMOMETER 


WirH metals for industrial uses at a 
premium, a new thermometer featuring 
a plastic case front, easy-to-read tubing, 
and a malleable iron back, has recently 
been introduced by the C. J. Tagliabue 
Mfg. Co., Park and Nostrand Aves., 
Brooklyn, N. Y. The plastic construc- 
tion reduces the weight and is said to 
prove unaffected by temperature. Ei- 
ther glass or plastic parts can be re- 
placed at a nominal cost. Malleable 
iron is said to be a satisfactory substi- 
tute for the brass formerly used, a dur- 
able black finish protecting it against 
corrosion. Yellow-back, lens-front ther- 
mometer tubing as used in the thermo- 
meter is said to offer the best color con- 
trast to the mercury. 


HIGH-LIFT TRUCK 


DESIGNATED as Type H-2, a new 4,000- 
lb.-capacity, high-lift truck combining 
the self loading feature and tiering, has 
been announced by the Baker Industrial 
Truck Division of Baker-Raulang Co., 
2168 West 25th Street, Cleveland, Ohio. 
Built on a 66-in. wheelbase with an 
overall length of 123% in., it is de- 
signed for operation in intersecting aisles 
67 in. wide. It is low enough for box- 
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car loading. The battery box size has 
been increased to accommodate power 
for operation on longer shifts. Positive 
control of hoisting and lowering is 
assured by a single right-hand lever 
which affords improved control of the 
hydraulic hoist system. A limit switch 
shuts off the pump motor at the 67-in. 
height, the upper limit of platform 
travel. Added safety is provided by a 
relief valve. 


FIRE FIGHTING SHIELD 


For FIGHTING outdoor fires, as in re- 
fineries and tank farms, American-La 
France-Foamite Corporation, Elmira, 
N. Y., has developed a portable fire 
shield which is made of sheet steel re- 
inforced with angle irons. Between two 
metal layers is an insulating blanket 
1 in. thick, capable of withstanding a 
temperature of 1,200 deg. F. The shield 
is equipped with three observation ports 
and four nozzle ports supplied with 
pivoted cover doors controlled from the 
rear of the shield. The playpipes are 
kept in place by anchor chains. A wheeled 
carriage bolted to the shield. body can 
be disassembled for transportation. 


PRESSURE CONTROL SWITCH 


For THE accurate control of pressure 
in liquids, air or gases, the Vapor Car 
Heating Co., 80 East Jackson Blvd., 
Chicago, Ill., has developed a compact 
new pressure switch suitable for opera- 
tion at pressures up to about 100 lb. 
Operation of the switch depends upon 
the effect of pressure on a specially de- 
signed spring-compensated bellows which 
operates a snap-action beryllium-copper 
switch. Reliability and ruggedness are 
featured, although a high degree of ac- 
curacy is particularly emphasized by the 
manufacturer. The switch is suitable 
for use on either direct or alternating 
current. 


PULSATION DAMPENER 


ANNOUNCEMENT has been made of the 
new Type 1106 Ashcroft pulsation dam- 
pener, manufactured by the Ashcroft 
Gauge Division of Manning, Maxwell & 
Moore, Inc., Bridgeport, Conn. This 
small, compact throttling device has 
been designed for pressures up to 5,000 
Ib. per square inch, and for use in any 
pressure medium. The device is in- 
tended to eliminate excessive pointer 
vibration, to save wear on the gage, 
and to save time in reading the true 
mean pressures. The dampener consists 
of a small Monel plunger which oscil- 
lates freely in one of five different-sized 
cylindrical holes in a bushing. The size 
chosen is the one that will give proper 
throttling action under a given set of 
conditions. 


EQUIPMENT BRIEFS 

X-ray details not visible to the naked 
eye are brought out by a solution de- 
veloped by the St. John X-Ray Service, 
Inc., 30-20 Thomson Ave., Long Island 
City, N. Y. This is of importance in 
x-ray diffraction analysis, where lines 
must be measured by means of an op- 
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tical device. For instance, in the case 
of evaluation of back-reflection patterns, 
0.001 in. corresponds to about 2,000 Ib. 
per square inch in residual stress. When 
the lines are not sharply defined the 
results would be inaccurate, at the best. 


INNOVATIONS in design, construction, 
and appearance have been developed by 
the Lindberg Engineering Co., 2444 West 
Hubbard St., Chicago, IIl., in a complete 
new line of laboratory furnaces, built 
in several sizes for operation on 110 or 
220 volt a.c. or d.c. current. Some of 
the types announced include a box fur- 
nace, a combustion tube, and a crucible 
furnace. They incorporate such fea- 
tures as door opening mechanisms; low- 
voltage, high-temperature type heating 
elements, input control for stepless ap- 
portioning of heat; and a clean, stream- 
line shape. 


PosITIve protection against acid gases, 
organic vapors, ammonia, carbon monox- 
ide and toxie smokes, is provided by 
the new Protexall mask announced by 
the American-La France-Foamite Corp., 
Elmira, N: Y. Special features include 
a molded rubber face piece, and detach- 
able lenses of safety glass. The exha- 
lation valve is of simple design, having 
no seat to corrode or get out of align- 
ment. The flexible corrugated tube 
allows free head movement, while the 
canister is said to give a minimum of 
resistance to breathing. The canister 
gives approximately two hours service. 


AccorpIne to a recent announcement 
by the B. F. Goodrich Co., Akron, Ohio, 
synthetic rubber of the Ameripol type 
is now being used for the covering of 
industrial rubber-covered rolls for war 
orders of the highest ratings. The com- 
pany is also prepared to furnish rolls 
covered with another type of synthetic 
rubber for orders which cannot qualify 
for Ameripol. These rolls are made in 
a complete range of hardnesses, rang- 
ing from 80 durometer to very soft. 


AUTOMATIC STOP VALVE 


AvuToMATIC shut-off of flow of air or 
gas in lines where there is possible dan- 
ger of fracture or leakage, resulting in 
pressure loss or damage, is accomplished 
by a new automatic stop valve recently 
announced by Grove Regulator Co., 65th 
& Greene Sts., Oakland 8, Calif. When- 
ever the pressure falls below a preset 
point, the valve automatically shuts off 
the flow and must be manually reset be- 
fore flow can be resumed. The new 
valve utilizes the same basic principle as 
this company’s pressure-dome-loaded re- 
ducing regulator. Among the suggested 
applications may be mentioned lines car- 
rying gas at high pressure, where a 
large volume of escaping gas might cre- 
ate a fire or explosion hazard in addi- 
tion to loss of required system pres- 
sure; and lines carrying fuel to boil- 
ers and other furnaces where explosions 
might result from momentary interrup- 
tions of delivery, followed by the un- 
controlled return of the gas supply. The 
valve may be operated either on a rate- 
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of-flow differential, or on direct static 
line pressure. The stop point, which is 
established by merely presetting the de- 
sired shut-off pressure in the dome, is 
widely variable. For example, a 300- 
lb. valve may be set to operate at any 
pressure from 5 to 300 lb. 


CONTROL BOOSTER 


From the Thordarson Electric Co., 
Chicago, Ill., comes announcement of 
the Flashtron, an electronic “package- 
unit” developed to assist in the regula- 
tion of industrial process variables. This 
device is a booster control element en- 
ergized by 115-volt, 60-cycle power and 
operating between the primary sensitive 
element and the power-operated final 
control element. Negligible power is 
required for actuation and the device 
furnishes the power necessary for the 
power-operated element, such as a motor 
for valve control, a blower fan, or other 
motor-driven power control element. 

One of the two output circuits is al- 
ways energized, but both cannot be en- 
ergized simultaneously with contactor 
type actuating devices. Equipped with 
a dual-circuit output energizing sys- 
tem, the Flashtron is especially suitable 
for the control of proportioning control 
elements, such as valves operating from 
reversible motor drives. So used, the 
valve will be re-set constantly to the 
desired position in response to the de- 
mands of the primary sensitive element. 


LOAD-CENTER SUBSTATION 


For UsE in semi-hazardous locations, 
such as in oil refineries and chemical 
plants, the General Electric Co., Sche- 
nectady, N. Y., has introduced a new 
line of load-center unit substations, 
available in standard ratings from 100 
to 1,000 kva., at 480 volts, and from 100 
to 500 kva. at 208/120Y or 240 volts. 
These unit substations may be used in- 
doors or out for power and lighting serv- 
ice of 600 volts and below. Primary 
voltages from 2.4 to 15 kv. can be 
handled. The new line incorporates a 
liquid-filled primary disconnecting 
switch, standard Pyranol- or oil-filled 
transformer section, and a low-voltage 
section with a 600-volt, easily removable 
air circuit breaker. Units are completely 
metal-inclosed. All arcing parts are 


New unit substation for 
semi-hazardous locations 
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either liquid-submerged or in inclosiires 
of Class I, Group D construction. The 
low-voltage section is furnished with 
either a manually operated or an clec. 
trically operated main secondary air cir. 
cuit breaker with time-overcurrent pro- 
tection and instantaneous short-circuit 
trip. 


-PNEUMATIC-SET CONTROLLER 


RECENTLY announced by Taylor In. 
strument Cos., Rochester, N. Y., a new 
pneumatic-set controller is available 
which has heen developed in both the in- 
dicating and recording forms. Funda- 
mentally a Fulscope instrument, the new 
controller has an additional unit which 
converts changes in the input air pres- 
sure supplied from another instrument 
into linear movements of the instru- 
ment set pointer. The magnitude of set- 
pointer adjustment per pound of input 
air pressure change is adjustable. The 
instrument also provides for set-pointer 
adjustments in either direction for an 
increase in input air pressure, and for 
limiting the travel of the set pointer 
within given limits. 


INDUSTRIAL TRACTOR 


AN ALL-PURPOSE industrial tractor, 
designated as Model 610, is announced 
by H. L. Pitcher Co., Strathmoor at 
Fullerton, Detroit, Mich, sales agents 
for the Rose Manufacturing Co., of De- 
troit. The reinforced iron frame has a 
seasoned hard-wood floor. Axle brack- 
ets and castings are of cast steel and 
the axles are of carbon steel. Wheel 
diameters are 10 in. and 12 in., for the 
caster and rear wheels, respectively. An 
automatic hitch is standard although a 
manual type can be furnished if desired. 


Automatically set controller 
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Available in sizes '4"' to 2" 
Each size with expended outlet 
desired. 
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@ Flow has been streamlined for 
straight flow into the delivery pas- 
sage and jet. See FIG. |. The fluid 


FIG.- 1 


flows smoothly around this valve with 
no back eddies to cause turbulence, 
See FIG. 2, on the downstream side 
of its trailing edge. In a reducing 
valve all the pressure drop or work 
of pressure reduction should occur at 
one place, namely where the valve 
throttles flow, and not on the down- 
stream side of the valve. Where you 
have downstream turbulence, See 
FIG. 2, the greatest amount of tur- 
bulence with resultant greatest pres- 
sure drop will occur when you want 
maximum flow and therefore want 
least pressure drop—if the delivery 
pressure is to be maintained. With 


FIG.-2 


Streamlined Flow, See FIG. |, you 
get maximum capacity, plus close 
delivery pressure control. 


EVEN WITH SUPPLY 


LINE AND DEMAND: 


CHANGES 


YOU HAVE SMOOTH 
ACTION AND CLOSE 
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REGULATION 


* The “1000” Valve, streamlined for smooth, even 
flow of steam, water, air, oil, etc., reduces a higher 
pressure to a lower pressure. In this operation it 
holds the lower pressure constant regardless of 
variation in the initial pressure or variations in de- 
mand. The net results are no spoilage due to 
erratic pressure, and savings in operating and 
maintenance costs. 


What Streamlined Flow Gives You in Renecfits 


1. 


Maximum Capacity when 7. Speedier Production 


needed most Results 

Accurate Pressure Con- 8. Elimination of failures 
trol under toughest work- 9. Constant Delivery 

ing conditions Pressure 

Trouble-free Service 10. Cost Saving Operation 
Smooth Operation 11. No Spoilage 

Tight Closure 12. Practically zero in main- 


Accurate Regulation tenance costs 


WRITE FOR BULLETIN 1000 


Get details on the performance of this “Streamlined” 
1000 Valve that insures maximum capacity—close de- 
livery pressure control, and saves operating and 
maintenance costs. 


(ASH STANDARD 


VALVES 
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CONTROLS.. 


A. W. CASH COMPANY 


DECATUR, ILLINOIS— 
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OTHER VALVES ) 

from the 
CASH STANDARD 
LINE 


High Pressure Reducing Valve 
Type H-P; extra heavy for use 
with initial pressures up to 5000 
Ibs.; and for reduced pressures 
up to 650 Ibs. Good for most 
fluids. Sizes: %'' to 2''; bronze 
body; nitralloy trim. Get Bulle- 
tin 931. 


Type 8871 Pressure Regulator for 
dirty liquids (like Bunker C fuel 
oil). Inner valve is bolted to dia- 
phragm for positive movement. 
Sizes ‘/2"' to 10''. Bodies; iron, 
bronze, or steel. Seat ring and 
inner valve; stainless steel. Bul- 
letin 972. 


Cash Standard Type 10 Pressure 
Regulating Valve, pilot operated. 
(Pilot operating fluid discharges 
to outlet pipe; not wasted).Sizes: 
2"' to 12''. Highest pressures: 
inlet 600 Ibs.; reduced 250 Ibs. 
Iron, bronze, or steel bodies; 
standard trims. For water, air, 
non-corrosive gases and oils. Get 
interesting Bulletin 966. 
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Ammonia 
Synthesis 


At TVA 


es ITRATE PLANT No. 2”, a veteran World 
War I plant built at Muscle Shoals, 
Alabama, and now contributing to World 
War II, was taken over by the Tennessee 
Valley Authority in 1933. With the out- 
break of war in Europe, plans were made 
and completed by December 1941, for re- 
habilitation and modernization. 

Process operations in the ammonia pro- 
dueing plant are divided into six main parts, 
namely: semi-water-gas manufacture, hydro- 
gen conversion, gas compression, gas puri- 
fication, ammonia synthesis, and ammonia 
storage. Coke is unloaded from railway 
ears into hoppers and carried by an inclined 
helt to a rotary sereen. The fine coke is 
removed for use in phosphate smelting fur- 
naces. Oversized coke is then stored in bins 
located over the semi-water-gas generators 
which supply nitrogen in the blow-run gas. 
Watergas and blow-run gas are mixed and 
serubbed with water, then pass through a 
sulphur removing process enroute to a three- 
lift 1,000,000 eu.ft. gas holder. Additional 
hydrogen is then produced catalytically by 
reacting the carbon monoxide of the mixture 
with steam. Four synchronous motor-driv- 
en compressors proceed to draw the gas 
from the converted gas holder and put it 
through six stages of compression for puri- 
fieation and synthesis. Purification includes 
removal of the earbon dioxide with water 
serubbing at 17 atm.; and the elimination 
of carbon monoxide, oxygen, and residual 
earbon dioxide by serubbing the gases with 
cold ammoniacal copper formate solution at 
121 atm. Final compression is to 350 atm. 

Purified synthesis gas is then mixed with 
the cireulating gas and any foreign mate- 
rials filtered out. The combined volume of 
new and recireulated gases is refrigerated in 
an ammonia-cooled condenser. Freed from 
liquid ammonia by a separator, the gas goes 
through a heater to the ammonia synthesis 
converter. The converted gases are then put 
through a _ water-cooled condenser, after 
whieh a second similar separator removes 
the ammonia which condenses, and the re- 
maining gases pass into the recirculating 
system by way of the cireulator-compressors. 
Liquid anhydrous ammonia from the sepa- 
rators flows through a pressure reduction 
valve into elevated spherical weigh tanks. 
Finally, the weighed ammonia is piped into 
spherical storage tanks prior to shipment. 
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| Interior of semi-water-gas plant, on level above generators, showing 


automatic scale and charger. There are four complete sets 


COKE 
UNLOADING 


SCREENING BOILER i 
Steam | | 

J 

4 


SEMI 
WATER GAS 
GENERATOR SULPHUR 
WATER REMOVAL 


1 SCRUBBER TOWER 
WASTE th 2 
COKE HEAT ( a 


on ay) 


Coke Fines to Te Sewer To Actifiers 
Phosphate Fees. 


2 Sulphur removal towers for semi-water-gas purifi- 
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4 
6 STAGE 2500 HP 
COMPRESSOR 
WATER 
HEATER To Sewer . 
3 This battery of engine-driven hydrogen blowers forces the gas at 5 These 2,500-hp., six-stage, synchronous-motor-driven compressors, of which there are four. 


4 These heat exchangers and converters are used in reacting a mixture of steam and 6 First purification step is solution of CO, by 
semi-water gas so that over 90 percent of the CO is converted to hydrogen water at 17 atm, in these towers 
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5 lb. pressure through the hydrogen conversion plant compress the converted gas, first for purification. then for synthesis 
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, 7 About half the power required for pumping water into the CO. 9 Gas entering the synthesis section is mixed with recirculated ga: 


towers is recovered by exhausting through these Pelton wheels the converters which is re-pressured by these compressors 
CARBON FINAL 
CARBON 
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CARBON DIOXIDE REMOVAL REMOVAL 
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as Carbon Dioxide Out REFRIGERATION | 
Water CYCLE 
Discharge Water to ‘eo 
Nitric Acid Cooling 
s, of which there are four, 8 High-speed turbine-driven refrigeration machines are used to cool the 10 the combined incoming and 


sis ammoniacal copper formate solution which removes CO from the gas then passed through this liquid-ar 
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ll Synthesis converter section; converters are 
of laminated-wall construction 
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AMMONIA Ammonia SEPARATOR 
COOLED From 
CONDENSER Spheres 


To Ammonium 
Nitrate Plant 


PURGE GAS 
RECOVERY 


Aqua Ammonia 
To Storage 
Or Stripper 
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oming and recirculated gases are filtered and 
this liquid-ammonia-cooled condenser 


13 Liquid anhydrous ammonia from the separators is 
piped to and stored in these spherical vessels 


Anhydrous 
Ammonia to 
Nitric Acid 
Plant or 

Shipments 


12 In this water-cooled condenser of the drip type. gases from the converter are 
cooled and their heat transferred to the cooled gas entering the converter 
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Miaxnours are so valuable today that measurement is an 
almost impossible task. And the value of equipment that can save 
those precious man-hours is equally important. 

That’s why so many plants rely on the dependable Gardner. 
Denver ‘“‘RX’’ Compressor to supply their compressed air needs. 
For this single-stage horizontal compressor won’t “let down” during 
emergencies—even under the strain of today’s three-shift production. 
It assures an economical supply of compressed air for every need. 
users know there'll be no production hold-ups—no man-hours 
wasted in their plants—due to air failures. 

The smooth-running, reliable operation of the ““RX”’ is due to its 
efficient design—a design that includes such outstanding advan- 


tages as: 


1 Remarkable efficiency due to large and unrestricted valve and 
port areas and extra large water jacket. 


2 Air-cushioned ‘‘Silent Duo-Plate valves” provide insurance 
against waste from air leakage. 


3 Air capacity is automatically regulated to fit air needs. 


4 Rugged dirt-free construction assures long service. 


paooucts 
HELP SPEED 


For complete information on this remarkable 
compressor and how it con help you, write 


for free, illustrated booklet. Gardner-Denver Si 185 
_ZENVER 
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New Aids for Piping Men 


COMPREHENSIVE 
\"PIPING POINTERS” 


HOW TO GET THESE 
FREE CRANE SERVICES 


As soon as the “Piping Point- 
ers” film is ready, your local fittings, and pipelines on the job—now when replacements are so eng 
Crane Branch will gladly ar- hard to get. 
range a showing in your plant 
at the most convenient time. 


ERY soon, your maintenance workers will get the benefit of : 
this “Piping Pointers” sound training film. It will help them F 


quickly grasp the fundamentals of piping—help them keep valves, 


Making this film doubly effective is a new Crane “Piping Point- 


be ers” manual—believed to be the most complete and practical book- 
to all viewers. Reserve your let of its type ever compiled. In the film, trainees will see and | 
place in the showing schedule hear a large part of the manual’s contents actually applied. In its 


by calling your Crane Repre- 


mebiiiieseades pages, they will find a lot more valuable “know-how” data that 


comes from Crane Co.’s 88-year experience as the world’s leading 
valve and fitting maker. Crane Co., General Offices: 836 South 
; Michigan Ave., Chicago 5, IIl. 


“PIPING POINTERS” BULLETINS are still available—as 
long as present supply lasts. Introduced in 1941, this service is 
giving effective aid to piping men in countless plants. 


CRA 
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Have you 
a problem 


The Girdler Corporation—developer of Girbotol and 
other gas processes—offers unrivaled engineering expe- 
rience, facilities, and service on any questions involving 
gases, gaseous mixtures or liquid hydrocarbons. 


Girdler is internationally known for special economical 
and efficient processes for gas manufacture, purification, 
separation and dehydration. P 


Consult The Girdler Corporation, if you are interested in 
any of the gases listed above, or mixtures of these gases. 


THE GIRDLER CORPORATION 


Gas Processes Division - . Louisville, Kentucky 


*% Buy another war bond this weer. 


» NOVEMBER 1953 


NOTE: The Girbotol Process, an exelu- 
sive Girdler development, is adaptable 
to the removal of hydrogen sulfide 
from liquid hydrocarbons. 
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IF YOU WANT YOUR ANNUAL INDEX OF CHEM. & MET. 
YOU MUST ASK FOR IT NOW 


WPB’s latest cut in the paper tonnage available for our use forces us to abandon 
our usual practice of binding the annual editorial index into the December issue 
of Chem. & Met. We can continue, however, to print the index as a separate 8-page 
pamphlet which we will mail without charge to all readers who will send in their 
requests prior to December 10. Thereafter we cannot promise to take care of your 
requirements. Hence it is IMPORTANT that we hear from you immediately. If you 
want an annual index for your 1943 volume address a post card to Index Editor, 
Chem. & Met., 330 W. 42nd St., New York 18, N. Y. 


ADVISORY COMMITTEE FORMED 
TO AID NEW YORK ORDNANCE 


CoLtoneL Gilbert I. Ross, district chief 
of the New York Ordnance District, 
Army Service Forces, has announced the 
formation of an technical advisory com- 
mittee consisting of Gregory J. Com- 
stock, professor of powder metallurgy 
at Stevens Institute of Technology and 
the following from New York. Dr. 
Ralph L. Evans, Ralph L. Evans Asso- 
ciates; Howard A. Poillon, president, 
Research Corp.; Dr. Augustus B. Kin- 
zel, Union Carbide and Carbon Co.; and 
Thomas H. Wickenden, manager of de- 
velopment and research division, Inter- 
national Nickel Co. 

The duties of this committee are to 
act as consultants to Thomas J. Little, 
chief of the conversion engineering sec- 
tion, on technical problems pertaining 
to engineering, plastics, powder metal- 
lurgy, centrifugal casting and related 
subjects arising in the conversion engi- 
neering section. 


ALLEGHENY LUDLUM STEEL CORP. 
CREATES CARBIDE DIVISION 


W. F. Derwier, chairman of the 
board of the Allegheny Ludlum Steel 
Corp. has announced his company’s ac- 
quisition of the Carbide Alloy Corp. of 
New York. The property will be oper- 
ated as Allegheny Ludlum’s carbide divi- 
sion, Initial products of the company’s 
tew manufacturing division will be a 
line of highly developed cemented car- 
bides produced under processes estab- 
lished by Carbide Alloy Corp. Later ac- 
tivities of the division will probably 
take into account developments which 
have long been under study in Alle- 
gheny Ludlum’s research laboratories. 


MULTIWALL PAPER BAG PLANT 
FOR KANSAS CITY 


Tar St. Regis Paper Co. of New York 
las completed plans for the erection of 
‘new multiwall paper bag manufactur- 


ing plant at Kansas City, Mo. Because 
of the heavy demand for containers the 
government has approved the speedy 
completion of this project. The plant 
is expected to be in full operation early 
next year, equipped to make sewn, past- 
ed, valve and open-mouth bags, and ship- 
ping containers. By locating the plant 
at Kansas City it is estimated that an 
annual saving of 513,000 car-miles can 
be effected, largely from the cutting down 
of kraft pulp shipments from the Pa- 
cific Northwest and South to paper mills 
in eastern states and from shipment of 
completed bags from eastern mills. 


HOOKER MAKES PROMOTIONS 
IN SALES DEPARTMENT 


Tue Hooker Electrochemical Co., Ni- 
agara Falls, has announced the following 
promotions and new appointments in its 
sales department: Robert E. Wilkin, 
eastern sales manager; Lauren B. 
Hitcheock, manager of sales develop- 
ment; S. I. Anderson, assistant eastern 
sales manager; S. F. Maclaren, assist- 
ant eastern sales manager; G. F. Reale, 
special sales supervisor, Wm. F. George, 
New York District sales supervisor; Wm. 
H. Monsson, midwestern sales super- 
visor; and George J. Bruyn, office man- 
ager, Niagara sales department. 


GENERAL MILLS BUYS PLANT 
FOR CRUSHING SOYBEANS 


GENERAL Mitts has purchased the 
plant of the American Crystal Sugar Co. 
located near Mason City, Iowa. The 
property includes more than 250 acres 
with buildings and equipment which 
will be converted into a soybean proc- 
essing plant. The plant will be oper- 
ated continuously and is expected to 
turn out 400 tank cars of soybean oil 
and 55,000 tons of soybean meal annu- 
ally. 


The symbolic chains of office are placed about the neck of newly-elected president Wallace 
P. Cohoe of the Society of Chemical Industry, by Sir Gerald Campbell, special assistant to 
Lord Halifax, British Ambassador at Washington, who represented the British Government 
at the inaugural dinner on Oct. 22, given at the Waldorf-Astoria in honor of Mr. Cohoe 
who is a Canadian-born chemist of New York. The organization which he now heads is 
international having headquarters in London. Looking on as Sir Gerald presents the chains 
is Dr. Wei Tao-Ming, Chinese Ambassador to the United States, who accepted a scroll of 
honorary membership for his compatriot Dr. Te-Pang Hou, Chinese chemical engineer. 
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TO HONOR SYNTHETIC RUBBER 
INDUSTRY AT AWARD DINNER 


More than a thousand chemical engi- 
neers and executives of the rubber, chem- 
ical and petroleum industries have al- 
ready sent in their reservations for the 
subscription dinner at the Waldorf- 
Astoria Hotel in New York City on De- 
cember 8 when the sixth biennial Award 
for Chemical Engineering Achievement 
is to be presented to the American Syn- 
thetic Rubber Industry. Presentation is 
to be made by Professor-Emeritus Alfred 
H. White, chairman of the committee-and 
the award will be received on behalf of 
the synthetic rubber program by Colonel 
Bradley Dewey, Rubber Director. 

Major General L. H. Campbell, Jr., 
Chief of Ordnance of the U. S. Army, 
will speak on the importance of this 
newly created industry in the war effort. 
Special interest will attach to the re- 
marks of Bernard M. Baruch and Wil- 
liam M. Jeffers, who will be among the 
distinguished guests at the speakers’ 
table. Sidney D. Kirkpatrick, secretary 
of the Award Committee and past presi- 
dent of the American Institute of Chem- 
ical Engineers will preside as_ toast- 
master. All arrangements for the dinner 
are in charge of M. A. Williamson, vice- 
president and publisher of Chemical € 
Metallurgical Engineering, which has 
sponsored these biennial awards since 


1933. 


NATIONAL SECURITY AWARD GOES 
TO INDUSTRIAL FIRMS 


Four industrial concerns, all engaged 
in the production of war materials, have 
been granted the National Security 
Award recently established by the Office 
of Civilian Defense in recognition of 
outstanding plant security programs. 
The firms are Westinghouse Electric and 
Mfg. Co., East Pittsburgh, Pa.; Carne- 
gie-Illinois Steel Corp., Pittsburgh, Pa.; 
Caterpillar Tractor Corp., Peoria, IL; 


and Bethlehem Steel Corp., Bethlehem, 
Pa. 

The National Security Award is grant- 
ed by OCD in recognition of outstanding 
achievement in safeguarding essential 
production and vital services by supe- 
rior organization for the protection of 
employees, plant facilities, and produc- 
tion processes from sabotage, air raid, 
fire accident, and natural disasters. Eli- 
gibility for the Award is not limited to 
plants producing war materials but in- 
cludes plants manufacturing essential 
civilian supplies, transportation and 
communications facilities, public utili- 
ties, and many other types of establish- 
ments. 

The Award itself is in the form of a 
certificate of merit on which is a dis- 
tinctive emblem bearing the words “Na- 
tional Security Award.” The emblem 
may be reproduced by the company re- 
ceiving the Award on letterheads, lapel 
buttons, individual certificates for plant 
protection workers, and in other forme 


LIBRARY OF SEIZED PATENTS 
ON VIEW AT CHEMICAL SHOW 


ONE OF the significant features at the 
19th Exposition of Chemical Industries 
which will be held at Madison Square 
Garden, New York, during the week be- 
ginning Dec. 6, will be an exhibit by the 
Alien Property Custodian of the com- 
plete library of former enemy-controlled 
patents. These patents are now available 
for use under license. The collection, 
consisting of some 45,000 patents and 
patent applications will be brought from 
Chicago especially for the Exposition. 
Representatives of the Custodian will be 
on hand to confer with those ae 

The Exposition will open at 2 P.M. on 
Monday, Dec. 6 and will be open for 
visitors thereafter from 11 A.M. to 10 
P.M. with the exception of Saturday 
Dee. 11, the closing day, when the clos- 
ing time will be 6 P.M. 


Pennsylvania Salt Mig. Co. has purchased the f Whit h Hall, former resi- 
dence of the late Edward T. Stotesbury, located just outside Philadelphia two miles 
above Chestnut Hill. Whitemarsh Hall which contains about 150 rooms will be con- 
verted into a research laboratory. Alterations will be made to the interior without any 
change in the exterior. The grounds, including the beautiful = will be main- 
tained as in the past. Leonard T. Beale, president of the d that 
there would be no industrial a in the renovated building but it was planned 
c 


to set up a staff of about 75 


emists and their assistants to carry on scientific studies 


for use in opera! ons at the company’s various plants. 
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FOR PRODUCTION EXCELLENCE 


Among the companies which, in the past 
month, have been awarded the honorary 
Navy “E” and Joint Army and Navy “E" 
burgee for exceeding all production expec 
tations in view of the facilities at their com. 
mand, are included the chemical and explo 
sives plants, the chemical process industries 
and the chemical engineering equipment con. 
cerns listed below. Other process and equip 
ment plants will be mentioned in 
columns as the awards are presented to 4 
individual plants. 


American Radiator and Standard Sanitary 
Corp., Louisville. 

Ampere Electronics Products, Brooklyn. 

Auto-Lite Battery Corp., Long Island City. 

The David Bell Co., Inc., Buffalo. 

Bird & Co., Waltham, Mass. 

Blackstone Plush Mills, Inc., Clinton, Mass. 

Block Drug Co., Inc., Jersey City. 

Callaway Mills, New York. 

Ceco Steel Products Corp., Chicago. 

Clary Multiplier Corp., Los Angeles. 

Continental Optical Co., Indianapolis. 

Corning Glass Works, Wellsboro, I’a. 

Crescent Panel Co., Louisville. 

Crescent Tool Co., Jamestown, N. Y. 

E. I. duPont de Nemours & Co., Ine., Arling- 
ton, N. J. and Parlin, N. J. 

Henry K. Davies Co., Ine., South Kearny, 

Davidson Mfg. Corp., Chicago. 

Dayton Tool & Engineering Co.. Dayten. 
Ohio. 

Duncan Electric Mfg. Co., Plants No. 1 and 
No. 2. Lafayette, Ind. 

Espey Mfg. Co., New York. 

Fairmount Creamery Co., Crete. Nebr. 

Fitzgibbons Boiler Co., Inc., Oswego, N. Y 

Feote Co., Inc., Nunda, N. Y. 

General Motors Corp., Warren, Ohio. 

Henderson Produce Co., Monroe City. Mo. 

Hercules Powder Co., Inc., Mansfield, Mass. 

Kiekhaefer Corp., Cedarburg, Wis. 

Liberty Mirror Works, Brackenridge, Pa. 

Line Material Co., Zanesville, Ohio. 

Los Angeles Die Casting Co., Los Angeles. 

Master Finishers, Inc., Chicago. 

McEvery Co., Houston, Texas. 

McElroy Mfg. Co., Boston. 

Mount Hope Finishing Co., North Dighton, 
Mass. 

Mount Vernon Woodbury Mills, Inc., Colum 
bia, S. C. 

Murphy Diesel Co., Milwaukee. 

National Engraving Co., Chicago. 

Herman Nelson Corp., Moline, Ill. 

Norwich Knitting Co., Norwich. N. Y. 

Oklahoma Steel Castings Co., Tulsa. 

Package Machinery Co., Springfield, Mass. 

Parker Pen Co., Jamesville, Wis. 

Parkwood Corp., Wakefield, Mass. 

Payne Furnace and Supply Co., Inc., Ber 
erly Hills, Calif. 

Philips Packing Co., Ine., Cambridge, Md 

S. H. Pomeroy Co., Inc., New York 

Ransome Machinery Co., Dunellen, N. J. 

Rawlings Mfg. Co., St. Louis. 

Reed & Prince Mfg. Co., Worcester, Mass 

Savage Tool Co., Savage, Minn. 

L. C. Smith and Corona Typewriter, Ine. 
Groton, N. Y. 

Sonoco Products Co., Hartsville. S. © 

St. Joseph Lead Co. of Pennsylvania. 
Josephtown, Pa. 

Tennessee Eastman Corp., Kingsport, Ten? 

Ben Venue Laboratories, Inc., Belford 
Ohio. 

Whitehead & Hoag Co., Newark, N. J. 

Ieabod T. Williams & Sons, Cartaret, N. J 

William E. Wright & Sons Co., West War 
ren, Mass. 

Rudolph Wurlitzer Co., North Tonawanée, 


Yale & Towne Mfg. Co., Philadelphia 
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OTH PRODUCTION of chemicals and 

requirements continue to rise. Con- 
struction of new plants is at the rate 
of eight million to ten million dollars 
per month with no slackening of this 
pace in sight. Requirements are showing 
a tendency to level off but not yet to 
an extent sufficient to affect the facili- 
ties program seriously. There is no 
parallel to be found in the present easier 
situation of the minerals industry 
which may affect the raw material sup- 
ply of chemical plants and equipment 
manufacturers. 

Generally speaking, the nation is 
passing from a time of mineral scarcity 
to a time of easier mineral supply if 
not actual mineral surplus. Require- 
ments have been cut down and produc- 
tion raised until production now more 
than satisfies minimum needs. As 
stocks of metals grow marginal opera- 
tions will not receive priorities for men 
or materials with which to open up 
and some going concerns even may be 
closed down with attending headaches 
and political maneuvering. 

There is danger that a distorted pic- 
ture of the true state of affairs may 
cause a letdown in production that 
would be disasterous. What actually has 
happened is that well laid plans have 
worked. It is a story of which the 
industry and Washington officials may 
well be proud. 

Foundations for a minerals program 
were laid in 1940 by the Commission for 
National Defense. The Commission was 
the government organization that 
passed through many stages to finally 
emerge as the War Production Board. 
Through all the reorganizations the 
men who originated the plan have 
stayed on the job, working systematically 
toward a goal that has now been 
achieved. The list of minerals in the 
original plan has been expanded but the 
program today has few changes from 
that which was envisioned three years 
ago. 

The thinking revolved around the 
basic premise that this country had the 
superiority of minerals to assure vic- 
tory if their full force could be brought 
to bear upon the enemy. Starting from 
that point, plans were made to develop 
and bring into production marginal and 
sub-marginal projects. Processes were 
worked out by which these marginals 
could be handled effectively. Plans were 
made for the importation of minerals 
and for better utilization of all raw 
materials. 

This is the supply side of the picture. 
One the requirements side, it has been 
Stated many times that at this time the 
capital equipment of the Army has been 
built and is in place. There are vast 
stores of arms and ammunition at vital 
points both inside and outside of con- 
tinental United States. The Army has 
enough tanks, small arms, shells and 
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bombs. The production of these items 
has been cut back. With the exception 
of a few sizes there is enough artillery. 
Principal programs on the must list are 
those for ships, planes, trucks, synthetic 
rubber and high octane gasoline. 

Control of the submarine menace has 
also had its influence on metal supply. 
Reduction since early spring of ship 
losses, both inbound and outbound, has 
increased the amount of ore and concen- 
trates received while expected losses in 
finished goods on the way to the various 
fighting fronts have not materialized. 
Thus the reduction in shipping losses 
has had a two-fold effect upon the metal 
situation, that if increasing the supply 
while decreasing the need. 

In spite of the acknowledged easier 
position of the raw material sityation, 
there has been no relaxation of the re- 
strictions on the use of metals for 
civilian production. This indicates both 
a material and manpower shortage. 
When metals are released for civilian 
use, the chemical industry may know 
maximum military requirements will 
have been met with a comfortable stock- 
pile for emergency use in addition. This 
idea was expressed in the October issue 
of Material Substitutions and Supply 
List which for the last few months has 
been recording the growing supply of 
ferro-alloys and non-ferrous metals. 


SULPHURIC ACID SUPPLY 


First open recognition that all is not 
well with sulphuric acid came in the 
October issue of the Material Substitu- 
tions and Supply List which said, “Cer- 
tain synthetic rubbers are freer, while 
a few chemicals including sulphuric acid 
are tighter.” The unofficial view is that 
the industry is in an unfavorable con- 
dition, with the overall national picture 
as well as the regional supply situation 
being very sour. There are many rea- 
sons for this situation, one of the most 
important being ceiling prices that have 
been put on the end products of manu- 
facturers using sulphuric acid. This 
has definitely limited the amount of 
money they can pay for the raw ma- 
terial. Upshot is that users that are 
able to pay a reasonable price have no 
difficulty in satisfying their require- 
ments while buyers who absorbed excess 
acid production in the prewar era at a 
price the traffic would bear, have not 
been able to find supplies at former 
prices. 

In the meantime, this acid is not 
being produced at 100 percent of national 
capacity. Some lack of cooperation 
within the industry, maldistributiona 
caused by the shortage of tank cars and 
other reasons have had an adverse effect. 

Inquiry at the Chemicals Division of 
the War Production Board disclosed that 
a study is now underway to determine 
the exact requirements and supply posi- 
tion. The study will also disclose 
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whether new manufacturing facilities 
will have to be built in areas of acute 
shortage or whether the transportation 
problem or other problems that can be 
solved are complicating the situation. 


STEEL DRUMS 


Procedure by which chemical pro- 
ducers secure steel drums was shortened 
by an amendment to P-89 which went 
into effect the last of October. Prior 
to the amendment the Chemical Pack- 
aging Section recommended that ratings 
for steel drums be given, while the 
actual assigning of the rating was han- 
dled by the P-89 Unit to companies 
operating under Order P-89. A change 
in Order L-197 alters that procedure and 
requires that all applications for priority 
assistance should now be made on form 
WPB-3233. Order M-255 which formerly 
controlled allocation of new steel drums 
has been revoked. 

Priority Reg. 3 forbids the use of 
blanket ratings (P-89 being such a rat- 
ing) for items on list B. A change in 
paragraph (g) (3) establises a method by 
which a specific rating under P-89 may 
be secured. Another change adds filter 
aids to the list of operating supplies as 
defined in P-89. This merely gives the 
weight of “law” to a standard practice. 
Territorial limitations in the detinition 
of “producer” were removed. Some other 
slight modifications were made in the 
order for clarification. 

L. L. Newman, who was adminis- 
trator of Order P-89 and the chief of 
the Maintenance and Repair Unit of 
the Chemicals Division for almost a 
year, has been transferred to the De- 
partment of Interior. In his position 
Mr. Newman will be in the Fuel and 
Explosives Service, Coal Division, of 
the Bureau of Mines. L. W. Himmler 
is now acting chief of the unit and 
acting administrator of the order. 

Research people will be able to get 
some material that they had no chance 
to get six months ago and very little 
chance of getting three months ago. 
The small order provisions for steel 
which will be found in CMP Regula 
tion 4 have been made much easier 
by an amendment to that regulation. 
Warehouse orders may now be filled 
without allotments for 10 tons or less 
of carbon steel to one customer in any 
quarter. Stainless steel to the amount 
of 1,000 lbs. may be secured with the 
same limitations. 


INDUSTRIAL ALCOHOL 


Latest revision of figures on the 
estimated industrial alcohol supplies 
and requirements for 1943 and 1944 
were presented by Dr. Whitman of the 
Chemical Division in mid-October be- 
fore Senator Gillette’s Committee on 
Utilization of Farm Crops. Require- 
ments were estimated as 410,000,009 gal. 
in 1943 and 640,000,000 gal. in 1944. 
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Estimated need for the synthetic rub- 


ber program is 130,000,000 gal. for 
1943 and 330,000,000 gal. for 1944, 
just half the total requirements for 
next year. The increased need for the 
rubber program represents the entire 


estimated increase in the requirements 
next year. 

The production, including imports, 
was estimated at 450,000,000 gal. for 
1943 and 590,000,000 gal. for 1944. 

Government stocks had been reduced 
to 120,000,000 gal. by the end of 
September from the peak of 140,000,000 
gal. that was reached near the end of 
last July. 

New alcohol plants and expansions 
of existing plants which are under con- 
struction are expected to be completed 
this winter and to contribute over 
60,000,000 gal. to next year’s supply. 
These plants in full operation have 
combined capacity of about 80,000,000 
gal. The new production capacity does 
not include any of the five industrial 
alcohol plants for the corn belt whose 
construction was deferred last April. 


MAGNESIUM CUTBACK 


Use of magnesium in the aircraft 
industry has not developed to the 
extent hoped when the magnesium pro- 
gram was set up. It has been a case 
of too much and too soon as the pro- 
duction of metal far outstripped its 
consumption. Magnesium production 
is to be cut back and so is the program 
for magnesia. The problem here as in 
the case of other metals is how to 
stop before the area of burdensome 
surpluses is reached. 

There is one possibility remaining that 
may change the future picture for mag- 
nesium in the war effort. The program 
would receive another lease on life if a 
new magnesium alloy landing strip grid 
were to be developed to take the place of 
steel. Magnesium would be used for 
this purpose in spite of its short life and 
poor resistance to corrosion. 

Washington is watching with interest 
to see the policy pattern for closing of 
some magnesium plants. It is expected 
that monopoly breaking by selective 
closing will be one of the parts of the 
plan. 


PRODUCTION OF TIRES 


One of the first chemical activities to 
go back to normal peacetime operation 
is the tire industry. Rapid progress has 
been made in the synthetic rubber pro- 
gram with a report emanating from the 
White House that as of late October, 
production of synthetic rubber was above 
the normal peacetime demand for natural 
rubber. That doesn’t mean that the tire 
production program is doing well. The 
problem is one of developing a technique 
for construction of a satisfactory tire 
from a new material and it is a man- 
power problem as well. There is also 
a shortage of rayon cord to meet the 
requirements of the tire program. 

A 41,000,000 Ib. expansion of rayon 
yarn production was ordered early in 
October to meet the requirements for 
military and heavy duty civilian tires. 
Four rayon producers received directives 
from the War Production Board to ex- 
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pand facilities or to convert capacity 
from the manufacture of semi-high ten- 
acity yarns. Officials expected that the 
conversion would not affect more than 
three percent of production going for 
civilian uses. Deadline for having the 
facilities involved operating at capacity 
was set at July 1, 1944. 

Pressure is being built up to an ex- 
plosive proportion in the competition be- 
tween synthetic rubber and vinyl resins. 
The bombshell will go off if and when 
the Army decides that raincoats made 
with vinyl resins are inferior in quality 
and decides to purchase coats made of 
synthetic rubber. The Rubber Direct- 
or’s office has indicated that as soon as a 
sufficient supply of butyl rubber is avail- 
able, it will be released for the manufac- 
ture of raincoats if the Army so desires. 
The question will then come up as to 
how the government can justify the pres- 
sure put on private industry to expand 
the production capacity for vinyl resins 
in view of the changing purchasing pol- 
icy of government agencies. 

Washington has at last become aware 
that wood pulp cannot be had without 
men in the woods. After doing every- 
thing possible to cut civilian consump- 
tion of paper and to spur the industry 
on to greater production efforts, gov- 
ernment agencies finally bestirred them- 
selves to do something about the situa- 
tion. The decentralization of the War 
Production Board is designed to elim- 
inate lots of paper work which in turn 
should make the pulp supply go much 
farther, and at last in October Selective 
Service System notified local draft 
boards that the cutting of pulp wood 
was an “essential activity.” This action 
came shortly after the report of the 
Combined Pulp and Paper Committee of 
the Combined Production and Resources 
Board and the Combined Raw Materials 
Board had “established the fact that 
a large deficiency of pulp wood in 1944 
can be avoided only by immediate steps 
to increase the manpower in the woods.” 


DECENTRALIZATION OF WPB 
Decentralization of the War Produc- 
tion Board has progressed far enough 
to see how the plan is to affect the 
chemical industry. Allocations for be- 


ginning construction, both industrial 
and non-industrial, where the cost of 


the project is $10,000 or less are to be 
filed and processed by the field offices. 
This policy went into effect late in 
October. 

Types of construction for which ap- 
plications are not to be processed in 
the field even if the cost is under $10,000 
include: (a) Applications which include 
production machinery and processing 
equipment; (b) applications for projects 
involving fire protection equipment or 
dust and fume control systems; (c) ap- 
plications under the jurisdiction of vari- 
ous government agencies. 

One of the important moves for gen- 
eral industry was the decision to handle 
allotments of controlled materials going 
to some of the smaller manufacturers on 
an annual instead of a quarterly basis. 
This will affect about 15,000 concerns. 

It is estimated from 35,000 to 37,500 
applications will be eliminated by length- 


ening the period. The “cut-off-point” 
for carbon steel has been set at a quar- 
terly allotment of 150 tons. Tentative 
“cut-off-points” for other controlled ma- 
terials have been set at comparable 
amounts, for instance alloy steel at 
40 tons. 

Control of the distribution of labora- 
tory equipment has been eased. The 
items on List A of L-144, for which a 
specific authorization must be secured 
before purchase is permitted, have been 
reduced to twelve in number. Items 
not on the list require no authorization. 
Chemical manufacturers operating un- 
der P-89 may use the blanket rating 
assigned by P-89 for the purchase of 
laboratory equipment if they wish. 
Manufacturers operating under CMP 
Regulation 5 may not use their blanket 
rating to secure laboratory equipment. 
Ratings will be assigned for the pur- 
chase as specified in Order L-144. 


PIGMENTS 


Paint manufacturers have recently 
experienced difficulty in securing zine 
pigments while lead supplies have been 
exceptionally easy. This is contrary to 
the actual supply picture at the moment. 

Lead stocks and production have con- 
tinued to go down and there is nothing 
to indicate an improvement in the im- 
mediate future. Domestic production 
is slowing down through both lack of 
manpower and ore reserves. Importa- 
tions have not been as large as expected. 
Some foreign production which would 
have improved the situation has not 
materialized. 

Fortunately the industry built up a 
stockpile last year that has been stand- 
ing the country in good stead in the 
present period of low production. But 
government officials point out that the 
stockpile cannot last indefinitely at the 
present rate of depletion. The situation 
is not exactly desperate but it is caus- 
ing considerable concern. 

Zinc, hitherto very tight, is now in 
a much easier position, but not “out 
of the woods.” Sharp cuts in certain 
requirements have eased the zine supply 
remarkably. 

Food Distribution Order 86 became 
effective November 1. It requires soap- 
ers to use rosin in prescribed percentages 
for most soaps and water softening 
builders—trisodium phosphate, sal soda 
and modified soda—for laundry soaps 
and flakes. 

Indicating a continued easing of the 
glycerine supply, provisions of the order 
governing its distribution have been 
modified to permit consumers receiving 
their commitments in tank cars to 
accept up to 5 percent in excess of their 
allocation. 

Transportation is as tight as ever. 
This is shown by an amendment to 
Haulage Request TR-2 which added the 
following materials to Schedule X: Ad- 
hesives, butadiene, charcoal, phthalic 
anhydride and styrene. 

Haulage Request TR-2 sets up the 
machinery by which members of the 
industry can get together and arrange 
for common use of transportation and 
storage facilities without making them- 
selves liable to prosecution. 
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INTERESTING CHARACTERISTICS: 


HB-40 should find many uses due to its unique com- 
bination of chemical and physical properties. It is a 
high-boiling, stable hydrocarbon oil, with unusual 
spread between freezing point and boiling point. 


SUGGESTED USES: 


1. As a hydraulic fluid in thermal controls. 

2. As a plasticizer for vinyl, polystyrene, methacry- 
late resins and for asphalt or gilsonite base paints. 

3. As a textile lubricant and softener, in particular 
for rayon and woolen goods. 


4. As a constituent of leather dressings, particularly 
those formulations used for softening leathers. 


5. As a solvent for various types of oils, resins 
and waxes, 

6. As a solvent for industrial processing. (Such as 
extraction of organic materials from waste liquors.) 


7. As an absorber to remove volatile organic com- 
pounds from gases. (Such as removal of naphtha- 
lene from by-product gas.) 


8. As a solvent where low volatility and low flamma- 
bility are essential or desirable. 


PHYSICAL PROPERTIES: 


Appearance: Almost colorless, mobile, oily liquid, 
with faint pleasant odor. 


Color. Less than 500 APHA (Darkens on exposure 
to sunlight). 


Specific Gravity: 1.005 = 0.010 @ 25/15.6°C.— (8.37 
pounds/gallon, average). 


Refractive Index: 1.5540 — 1.5740 @ 25°C. 
Coefficient of Expansion: 0.000741 cc/cc/°C. 
Carbon Residue: (Conradson) 0.02%. 

Ash: (10-gram sample) Nil: 

Neutralization Number: 0.03. 


Steam Emulsion Value: 45. 


Stability to Heat: Appears to be relatively stable at 
the boiling point (at least in glass), and does not 
readily oxidize. However, it does decompose at 300°C. 
under pressure, in iron. 


MONSANTO 


CHEMICALS 


SERVING INDUSTRY... WHICH SERVES MANKIND 


Stability to Acids and Alkalies: Appears to be relatively 
stable, and undergoes no significant changes in com- 
position when kept in contact with boiling 10% 
aqueous solutions of H,SO,or NaOH at atmospheric 
pressure. 


Vapor Pressure °C. MmHg 
165 4 
190 10 
205 16 
225 28 
245 50 
250 71 
300 235 (est) 
325 410 (est) 
357 760 . 
Deg. C. 
Distillation Range: _— Start 345 (corr.)* 
10% 353- “ 
50% 
90% — 
95% 420 
*Corrected for stem exposure 


Flash Point: 345°F. ASTM D92-24. 
Flame Point: 385°F. ASTM D92-24. 
Pour Point: Minus 28°C. 


Solubility: Not soluble in water, but is miscible in 
all proportions at room temperature with a number 
of solvents and oils. 

Compatibility: Compatible in varying proportions 
with polystyrene, ethyl cellulose and methacrylate 
resins. 


Viscosity —SUS. 136.5 @ 100°F. 
38.4 @ 210°F. 


ELECTRICAL PROPERTIES: (Typical Data) 


Dielectric Constant: 2.53 at 25°C. 2.35 at 100°C. 
Dielectric Strength: 30 kv., average, at 25°C. 


Resistivity: 5000 x 10° ohms/cm® at 100°C. 
Above 17,000 x 10° ohms/cm? at 25°C. 


Power Factor: 0.12% at 100°C. at 1,000 cycles. 


For experimental samples of this interesting new 
product, write MONSANTO CHEMICAL CompPANy, Phos- 
phate Division, St. Louis 4, Missouri. 


“E* FOR EXCELLENCE—The Army-Navy 
“E” burgee with two stars, “representing rec- 
ognition by the Army and the Navy of espe- 
cially meritorious production of war materials” 
over a two-year period, flies over Monsanto's 
executive offices in St. Louis and over Mon- 
santo plants at Anniston, Ala., and Monsanto, 
Tenn. The Army-Navy Production Award 
also has been won by five Monsanto plants 

Karnack, 


at St. Louis, Mo., Monsanto, 
Texas, and Springfield, Mass. 
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This inetailment covers orders, rules and 
regulations issued by the War Production 
Board and the Office of Price Administra- 
tion during October, 1948. Copies of each 
item interpreted here may be obtained by 
writing to the appropriate federal agency. 


GASOLINE GUM INHIBITORS 


Allocation Order M-354 was issued by 
WPB on October 11 placing certain in- 
hibitors under allocation. Inhibitor as 
defined in the Order means any gasoline 
gum inhibitor containing one or more 
of the following materials: monobenzy}- 
para-aminophenol, N, N’-di (secondary 
butyl) paraphenylenediamine, isobutyl- 
para-aminophenol, N, N’-dibutyl-para- 
phenylenediamine, normal butyl-para- 
aminophenol. Such inhibitors include 
those known by the trade names “Du- 
Pont No. 5,” “DuPont No. 6,” “U. O. P. 
4”, and “U. O. P. 5”. 

No person may accept delivery of, or 
use more than 10 lb. of any one type 
of inhibitor in any month without spe- 
eifie WPB authorization. The regular 
allocation forms WPB-2945 and WPB- 
2946 must be used to obtain authoriza- 
tion to deliver or use these products. 


KNIFE-CUT SLACK STAVES, SLACK 
HEADING AND SLACK COOPERAGE 
MPR 481 was issued by OPA on Octo- 
ber 20 providing a schedule of prices 
for knife-cut slack staves, slack heading 
and slack cooperage. These new ceilings 
are retroactive to April 10, 1943, when 
the industry began operating on an open 
billing basis, pending issuance of the 
subject regulation. Because of increased 
production eosts, the new ceilings are 
approximately 15 to 20 percent higher 
than those previously provided by the 
General Maximum Price Regulation. 
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PULPWOOD PRICES 


Revised MPR 464 was issued by OPA 
on October 14 bringing under control the 
pulpwood produced in the states of 
Indiana, Illinois and Missouri. Pre- 
viously, this regulation had controlled 
prices in Pennsylvania, Maryland, West 
Virginia, Ohio and Kentucky. General 
levels of prices charged in recent months 
in all eight states will continue in effect 
under the new spelled-out ceilings, as the 
base periods of the earlier freeze are used 
in computing the ceilings for the states 
other than Indiana, Illinois and Mis- 
souri, while in these three states the 
July, 1943, prices have continued in 
effect. Unduly low and high prices caught 
by the “freeze” action will be ironed 
out by the new uniform ceilings estab- 
lished at the general average. 


WOOD CONTAINERS 


Limitation order L-232 was amended 
by WPB on October 23 prohibiting the 
use of wood containers for shipment of a 
large number of products in the chem- 
ical and allied fields. Prohibitions and 
restrictions do not apply to shipment to 
the military or for export, or to ship- 
ments in wood barrels, kegs, drums, kips 
or pails except in the cases of soda ash, 
bicarbonate of soda, and salt. 


DYESTUFFS 


Conservation order M-103 was amended 
by WPB on October 22 increasing from 
15 percent to 174 percent of 1941 sales 
and deliveries the permitted quarterly 
deliveries of Class B, C and D dyes. It 
permits acceptance of 250 pounds of Class 
B dyes per calendar quarter over the 
quota. For Class C and D dyes, $250 
worth of dyes over the quotas are per- 
mitted. The export quota has been re- 
stored to 17 percent of the 1943 value 
of dyestuffs and pigment sold for export 
in 1941. Rubber chemicals and other dye- 
stuffs used for other than coloring pur- 
poses are excepted from the Order. 


PHOSPHORUS 


RPS 14 was amended by OPA on Octo- 
ber 24 to permit higher maximum prices 
for phosphorous because of the season- 
ally high electric power rate. 


SOAP FORMULAS 


Food Distribution Order No. 86 was 
amended by the War Food Administrator 
providing for an increase of approxi- 
mately 9 percent in the nation’s soap sup- 
ply. This will be accomplished by ad- 
justment in soap formulas to increase the 
use of domestic non-fat materials, es- 
pecially rosin, as fat substitutes in 
amounts varying from 2 percent to 15 
percent ‘depending on the type of soap. 
In laundry soaps and flakes, water 
softening builders such as_ trisodium 
phosphate, sal soda, and modified soda, 
will be added. 
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At the same time Amendment No. 2 
of the Commodity Practices Regulation 
1, has been amended by OPA to enable 
manufacturers to hold present price lev 
els as long as the new soaps are equally 
serviceable with those made under the 
old formulas. However, the anhydrous 
soap content must not be allowed to fall 
below 99 percent in bar soap and 97 
percent in packaged soap. 


STEEL SHIPPING DRUMS 


Limitation order L-197 has_ been 
amended by WPB to include the pro- 
visions of order M-255, now revoked. 
This action was taken to insure that the 
new raw steel drums are used for the 
most essential needs. It also makes it 
possible for applicants who desire to buy 
steel drums to use one form (WPB- 
3233), instead of the two or three which 
previously were required. The restric- 
tions imposed do not apply to drums con- 
structed of heavier than 14 gage steel o: 
to used drums of lighter than 23 gage 
steel which have a capacity of 25 gallons 
or more. : 


IMPORTS 


General Import Order M-63 was 
amended by WPB on October 30. Among 
other changes, gum arabic or senegal 
(acacia gum), gum ghatti, gum kadaya 
(karaya) and palka, gum tragacanth 
and ouricuri (uricury) wax were re- 
moved from List 3. These products are 
no longer subject to import restrictions 
under this Order. Commodities which 
remain on list 3 may not be imported 
without authorization, but are not under 
control of this Order after their arrival 
in the country. 


GLYCOL ETHERS 


Conservation Order M-366 was amend- 
ed by WPB to add monomethyl ether 
of ethylene glycol and monoethyl ether 
of ethylene glycol to the glycol ethers 
already under allocation. Specific au- 
thorization for delivery will not be re- 
quired for the delivery to one person in 
any one calendar month of not more 
than 430 Ib. of monomethyl ether of 
ethylene glycol, or not more than 410 
Ib. of monoethyl] ether of ethylene glycol. 


FATTY ACIDS FOR LUBRICATING 
GREASES 

Petroleum Administrative Order No. 
10 has been revoked, thus eliminating 
the restrictions on the proportion of 
fatty acids used in the manufacture of 
certain lubricating greases. Previously 
the Order had prohibited the use of fatty 
oils in excess of 50 percent by weight of 
the combined fatty acids plus fatty oils, 
consumed in the production of the 
greases. This relaxation of fatty acid 
control is an indication of the fact tht 
all essential glycerin requirements a’ 
being met. 
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No. 573 
125-lb American Standard 
—hand lever control with 
extended stuffing box. 


Consider the wide operating range of R-S Butterfly Valves. 
They are used for the reduction and regulation of pressure 
whether above or below atmosphere; to control liquid level; to 
relieve pressure and control back pressure; to maintain a con- 
stant differential pressure; to control rate of flow; to control 
combustion automatically as well as govern the output of 
pumps, fans, engines and turbines. 


Coupled with these many uses and the inherent advantages of 
the R-S Butterfly Valve, are special metals for use where hard 
wear and severe stresses are encountered or where extreme 
temperatures and corrosive conditions exist. A further induce- 
ment to longer wear is the de- 
sign of the valve itself. When 
the Butterfly vane approaches 
a closed position, the flow 
“fans out.” There is no dam- 
aging “jet” effect to cause 
severe wear to the sidewall 
within a small area. 


If your problem has to do with 
the control and shut-off of 
volume and pressure, and you 
are interested in simplified 
and less costly methods, write. 
Ask for R-S Catalog No. 14-B. 


No. 586—A big 60-inch, 
15-lb power-operated valve. 


VALVE DIVISION 


R-S PRODUCTS CORPORATION 


4523 Germantown Ave. « Philadelphia 44, Pa. 


BUTTERFLY VALVES 
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FIBER SHIPPING CONTAINERS 


Limitation Order L-317 was issued by 
WPB on October 11 to control the manu- 
facture and use of new fiber shipping 
containers, including boxes, crates, ca es, 
baskets, or hampers made wholly or in 
part from corrugated or solid fiber 
(0.060 or heavier). It also covers in- 
terior fittings and sheets or rolls used 
for packaging or protective purposes 
made from the same materials. The new 
Order prohibits the manufacture of cer. 
tain types of unessential fiber contain- 
ers, entirely prohibits the use of new 
fiber containers for packing certain prod- 
ucts, and restricts the amount of new 
fiber containers which may be used quar. 
terly for packing other products to 
weighted quotas of 65 and 80 percent 
of use in the corresponding quarter of 
1942. Containers used for shipments to 
the Army, Navy, the Maritime Commis. 
sion, War Shipping Administration and 
Lend-Lease are exempted from the use 
and quota restrictions. Also exempted 
are containers in the user’s hands or in 
transit to him on the date of the Order. 


INDUSTRIAL INSTRUMENTS 


General Limitation Order L-234 was 
revoked on Oct. 4 by WPB. The type 
of instruments which were controlled by 
this Order are now classified under Gen- 
eral Scheduling Order M-293. Instru 
ments affected by this change include 
pyrometers, tube system temperature in- 
struments, liquid level instruments, in- 
dustrial thermometers, pressure gages, 
flow instruments, combustion control 
equipment, control valves and regula 
tors. 


ASBESTOS TEXTILES 

Conservation Order M-283 was amend- 
ed on October 11 by WPB to include the 
provisions of Conservation Order M-12i 
which has now been revoked, There is 
no major change in the allocation pro 
cedure. Several changes have been made 
in the prohibited uses of asbestos ter 
tiles, including the following: (1) the 
use of asbestos textile conveyor belts is 
no longer prohibited, (2) the use o 
asbestos textile covering over heat it 
sulations has been prohibited except for 
certain limited applications. Further 
restrictions have been placed on the 
grade of asbestos, and the cut, or siz, 
of asbestos yarns which may be use 
in the production of base fabrics fo 
laminated plastics, mechanical packings 
and gaskets, and friction material. 


OILS FOR PROTECTIVE COATINGS 


Conservation Order M-332 was amené: 
ed on October 6 by WPB to relieve dif 
ficulties in formulating gloss finishel 
paints. It is now permissible to use 24 
Ib. of per gallon of paint instead 
the former limitation to 1.75 Ib. pe 
gallon of paint. This relaxation w# 
made possible by a recent amendment o 
Food Distribution Order 42 which it 
creased the amount of drying oi! ths 
can be consumed in paints, varnishes até 
lacquers from a previous 50 percent o 
average uses for such purposes i: tht 
base period 1940-41, to 60 percent. 
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POWER AND STEAM EQUIPMENT 
Limitation Order L-117 which relates 
to the manufacture of power and steam 

dkens and Preference Order M-76 

which covers the manufacture of tur- 

bines, turbine-generators and generators 
were revoked by WPB on October 11. The 
functions covered by these Orders have 
been incorporated in General Scheduling 
Order M-293. 


MISCELLANEOUS CHEMICALS 


Allocation Order M-340 was amended 
on October 9 by WPB to include five 
additional chemicals. They are oxidized 
petrolatum, vinsol resins, methy] abietate 
hydrogenated methyl abietate and cellu- 
lose sponges. The standard chemical 
allocation forms must be used to obtain 
WPB authorization. Certain small order 
exemptions are provided. 


BERYLLIUM 


General Preference Order M-160 was 
amended on October 13 by WPB to re- 
vise the definition of “beryllium”. The 
definition now includes any alloy made 
for resale in ingot form and containing 
less than 3 percent but not less than 
0.1 percent by weight of the element 
beryllium, if made in whole or in part 
from scrap or secondary materials; also 
all chemical compounds containing beryl- 
lium as an essential and recognizable 
component. No other fundamental 
changes have been made in the Order. 


CANADIAN ASBESTOS FIBERS 


Conservation Order M-79 was amended 
on October 1 by WPB to restrict the use 
of Canadian asbestos spinning fibers in 
view of an anticipated shortage of cer- 
tain grades. Specifically, the restriction 
provides that on and after November 1, 
1943, no person shall process Canadian 
crudes or spinning fiber grades 3F or 3K 
for asbestos textiles of commercial 
grades. Furthermore, no person may 
accept delivery of these grades for the 
manufacture of compressed asbestos 
sheet packing. 


PREFABRICATED PIPE 


General Scheduling Order M-293 was 
supplemented on October 7 through addi- 
tion of Table 14 which designates pre- 
fabricated pipe as an unclassified prod- 
uct subject to the terms of the Order. 
This type of pipe is used extensively 
in the ship program, the high octane 
gasoline program, the synthetic rubber 
program and the utility program, as well 
as others. 


BUTYL ALCOHOL AND ESTERS 


MPR-37, Amendment No. 9, was issued 
by OPA on October 4 to enable producers 
of butyl alcohol and butyl acetate to 
accumulate inventories of country corn 
becoming available with the harvest 
season. To avoid penalizing the pro- 
dueers who purchase high moisture corn 
at a discount, the regulation’s definition 
of corn has been amended so as to refer 
‘pecifically to a 56 lb. bushel of corn of 
15.5 pereent moisture content. 


EQUIPMENT 
for the 


HANDLING 


Cranes, Elevators, 
Lift & Trailer Trucks, 
Conveyors, Live Skids, 
Drum Hoists, Winches, 
Tool Wagons, Carts 


ON 


EQUIPMENT 
for the 


PROCESSING 


Crushers, Pulverizers, 
Grinders, Reducers, 
Cutters, Blenders, 
Mixers, Sifters, Attr. 
& Hammer Mills 
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The tremendous progress made by the Process Industries in the past few 
years in producing what are now proving to be the Ingredients of Victory 
has called for much ingenuity and originality in the design and manufac- 
ture of high-temperature, high-pressure equipment. Babcock & Wilcox 
engineers, aided by greatly expanded and improved manufacturing facili- 
ties are constantly developing new and practical solutions for many such 
problems encountered by industries engaging in the production of such 
Ingredients as butadiene, styrene, toluol and 100-octane gasoline, to men- 
tion only a few of many developments. 


Reaction chambers with Collect- 
ing Headers designed and 
manufactured for oil refinery. 
Overall chambers —5 ft. O. D. x 
1 in.—2 in. x 28 ft. 5% in. 


. 
Ge. 
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INDUSTRIAL BELTING 


Start of volume production of indus- 
trial belting made with synthetic rubber 
has been announced by the United States 
Rubber Co., New York, N. Y. The pro- 
gram of mass manufacture of synthetic 
rubber belting is designed to alleviate 
the shortage of transmission and con- 
veyor belting which threatened war in- 
dustries when sources of natural rubber 
were shut off. Cotton fabric forms the 
base of the product and manufacture 


. consists of the application of synthetic 


rubber which is forced into the pores of 
the fabric through the use of rollers. 
The belt is then fabricated into what- 
ever sizes are necessary to meet the 
desired requirements. Vulcanization 
temperature is 287 deg. F. The entire 
fabricating process depends on the work 
for which a particular belt will be 
called upon to perform. 


HYDROCARBONS 


Srx new additions to their list of avail- 
able hydrocarbons have been announced 
by Phillips Petroleum Co., Bartlesville, 
Okla. They are: propylene, butene-l, 
butene-2 now manufactured in the “pure” 
grade (99 mol percent purity, mini- 
mum). Others are “commercial” grades 


Synthetic rubber belting being manufactured for industrial use to replace natural rubber belting 


of normal heptane, isohexane, and _ iso- 
heptane—close-cut, highly paraffinic 
fractions. Properties of these hydrocar- 


Properties of New Additions to the List of Phillips Hydrocarbons 


ces 
> 0 760 mm. (Air =1).......... 


ASTM distillation ~ 


.F 


10 percent evaporated 
50 percent evaporated, 


¥ Dry point, deg. 
pressure 


atm 


Propylene Butene-1 Butene-2 
42.08 56.10 56.10 
—301 —202 
—53 .7 21.0 37.4 
‘irae 1.49 1.99 1.99 
0.520 0.595 0.608 
4.37 5.00 5.10 
197 .9 291 311 
mene 45 42 42 
0.365 0.363 0.363 
0.324 0.326 0.326 
Commercial Commercial Commercial 
| Isohexanes Isoheptanes n-Heptane 
or 133 172 201 
136 176 205 
oak’ 139 180 206 
aloe 142 187 207 
ee 144 192 207 
pause 3.7 2.3 0.9 
en 7.0 3.2 1.6 
13.0 5.7 2.6 
— 0 .668 0.728 0.709 
5.56 6.06 5.90 
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bons are given in the accompanying 
tables. 


ALUMINUM CLEANER 


ALUMINUM deoxidizing, as applied to 
stripping and cleaning aluminum, is 
usually done with the use of alkali or 
acid solutions. The action of these 
alkalis and acids may etch the metal 
and remove a substantial amount of its 
surface. A new principle embodies the 
use of an alkaline solution known as 
“Deox-Aluminum” which is used as a 
dip at room or elevated temperature 
from about 10 to 60 seconds. 

Procedure is to dip the aluminum into 
the solution until a uniform “gray” is 
deposited over the mental surfaces. 
Appearance of the film is an indication 
that work may be removed from the 
bath. The gray coated aluminum is then 
rinsed and dipped into a solution of 
nitric acid (30 to 50 percent) at room 
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we custom tatlor 


Bemis WATERPROOF Bags 


If your product has characteristics that make ordinary 
shipping containers impractical, look into the possibilities 
of packing and shipping in Bemis Waterproof Bags. 
These economical and practical containers are serv- 
ing for scores of hard-to-pack products. 


Extra-strong Bemis Waterproof Bags have an outside of 
tough, closely woven fabric which is bonded, with 

adhesives, to layers of paper in combination 
your individual product requires. And : they have the 
strength needed in these days when trucks and freight 


cars carry capacity loads. 

Bemis Waterproof Bags can be made to keep moisture 
in and dampness out... retain desirable aromas and repel 
objectionable odors . . . shut out dust and dirt. . . resist 
greases and acids. 


Our laboratories, backed by 85 ’ experience, are 
at your service. Complete details and samples sent 
promptly on request. 


WATERPROOF DEPARTMENT 


BEMIS BRO. BAG CO. 


St. Louis « Brooklyn 
BETTER BAGS FOR 85 YEARS 


temperature. ‘This removes the gray 
coat and leaves the metal chemically 
clean. Attack on the aluminum surface 
is negligible and very little metal is 
removed from the surface. The gray 
coat may be left on the metal if desired. 
It is galvanically protective to alumi- 
num, acts as a paint base, prevents oxi- 
dation in transit or in storage or in 
hold-over operations and, under certain 
conditions, acts as a solder base. The 
dip can be used on all alloys of aluminun, 
in the wrought, cast or forged form. It 
is supplied as salts to be mixed with 
water by the user. 

The bath may serve, it is said, as an 
aluminum anodizing rack stripper and 
as a general cleaning method to sup- 
plant conventional systems. If used at 
room temperature, venting is not nec- 
essary. Above 123 F., venting is rec- 
ommended. 


SLIP-PROOF FLOORING 


A new deck covering is being manu- 
factured by the Goodyear Tire & Rub- 
ber Co. of Akron, Ohio. The material 
can be applied with a trowel or, more 
quickly, by spraying from an ordinary 
spray gun. It is made by mixing ground 
garnets with a special plastic or syn- 
thetic resin binder, and has the ability 
to stick to the smooth steel surface of a 
deck or similar structure. It is fire- 
resistant, dries quickly, is resistant to 
both heat and cold, and in addition, is 
resistant to the corrosive action of oil, 
grease, salt, sulphur, soap and other 
detergents. This material is known as 
“Dektred” and is available in a number 
of colors. At present the entire output 
is being used by the U. S. Navy. 


ALTERNATES FOR MICRO- 
CRYSTALLINE WAX 

To meet the growing shortage of mi- 
cro-erystalline wax, Wishnick-Tumpeer, 
Ine., New York, N. Y., announces the 
development of Witco Hamp Wax—a new 
group of waxes for use in the manufac- 
ture of ordnance wraps and other mili- 
tary and essential civilian products. The 
wax is a hard amorphous petroleum wax 
of the grease-proof type which possesses 
an exceptionally high resistance to mois- 
ture vapor transmission. It is said to 
have been tested and approved by lead- 
ing manufacturers of Grade C Ordnance 
Wrap who are using it successfully. 

Several grades of Hamp Wax, to cover 
a wide range of applications, are now 
being manufactured. Its general uses 
are for waterproofing ends of bags for 
export shipment and for manufacture 
of ordnance paper and similar applica- 
tions where melting point, hardness a:4 
other properties of this range are de 
sired. The wax is an alternate material 
to micro-crystalline wax and will fre 
increasing quantities of the latter for 
other essential purposes. 


METAL FINISH 


A NON-ORGANIC coating which the 
Pemco Corp. has announced on the 
market under the trade name of Pore 
seal can be matched in any color without 
affecting the efficiency of the product. 
It is not a paint or enamel, but can be 
used for one or two coat applications 
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on sheet steel, malleable or cast iron. 
Low maturing temperatures and “cover- 
age” possibilities make it practical and 
economical for use on lighter gage met- 
als. It is highly resistant to acids, 
corrosion, solvents and heat, and since 
it is non-toxic, homogeneous and odor- 
less, adapts itself for use in saving crit- 
ical materials during war, and for 
postwar metal finishing problems. 


METAL CLEANER 


EFFECTIVE action in one to three min- 
utes at a temperature of 104 deg. F. is 
the claim made for Bionol, metal clean- 
er and degreaser, a formulation of the 
Biofen Laboratories, Bridgeport, Conn. 
Described as a complex organic ester 
containing amide and sulphonate radi- 
cals, it combines the action of an emul- 
sifier and wetting agent. Since it is 
non-corrosive it can be used on both 
steel and brass parts. 


EMULSION CLEANERS 


DEVELOPMENT of two emulsion clean- 
ers has been announced by the Enthone 
Co., New Haver, Conn. The first, En- 
thone Emulsion Cleaner, is an. emulsifi- 
able solvent in ready-to-use form. De- 
signed for rapid cleaning of oil, grease 
and solid dirt without attacking any 
basis metal, it is recommended as giving 
less porous electrodeposits and more ad- 
herent organic finishes. The second, 
Enthone Emulsion Cleaner Concentrate 
is a base of strong emulsifiers, that is 
mixed with from 9 to 15 volumes of 
solvent naphthas, enabling users of large 
volumes of emulsion cleaner to reduce 
cost of use. 


PHENOLIC RESIN GLUE 


One or the newest additions to the in- 
dustrial adhesive field Pascophen LT-67 
a thermosetting phenol resin glue is 
characterized by many properties which 
make it an outstanding wartime con- 
tribution according to Casein Co. of 
America, New York, N. Y. This glue 
is said to combine many of the most 
desirable properties of the phenolic and 
urea resins and glues. In addition to 
its use as a wood glue, Pascophen is said 
to have interesting possibilities in the 
lamination of paper fabrics and other 
fibrous materials. The strength of the 
bond as well as the durability is not 
affected by organic solvents such as al- 
cohol, petroleum solvents, coal tar sol- 
vents and the like. It is moderately 
resistant to certain acids. The bond is 
destroyed, however, by oxidizing agents 
such as nitric acid. When put to use 
the resin undergoes an interesting molec- 
ular change. An example is furnished 
in the bag gluing of thin veneers into 
curved shapes. As the storage tempera- 
ture is reached the resin becomes ther- 
moplastic or slippery so that the veneers 
slide snugly into place over the forms, 
then as the storage temperature is main- 
tained the resin becomes thermosetting 
and polymerizes to its final crude dur- 
able set form. 

The set film of Pascophen LT-67 is 
relatively neutral (pH 7.9) which is 
Well within the Army-Navy specifications 
AN G-8 (for cold setting resin glues) 


MAXIMUM EFFICIENCY 


; Precisely calculated clearances 
eliminate wear between elements 
and. assure maintenance of initial 
efficiency throughout the service- 
able lifetime of a Quimby Pump. 


QUIMBY PUMP COMPANY. 


Division of H. K. PORTER COMPANY, Inc. 


GENERAL OFFICES: PITTSBURGH, PENNSYLVANIA 


FACTORIES: 


PA. NEWARK, 


Here at Multi-Metal, many Wire and Filter Cloth products have 
been fabricated for many different processes using a great 
variety of metals. 


Now Multi-Metal’s increased fabrication facilities are producing 
a still greater variety of products to aid the war effort. 


Consult us today on your problems involving Wire and Filter 
Cloth assemblies or sheet metal fabrications. 


wint CLOTH 
FILTER CLOTH 
WIRE CLOTH COMPANY ALL MESHES 


INCORPORATED Abe METALS 
1360 GARRISON BRONX BORO, N.Y. 
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Scill — Hand-bok 
and column flange, 
with or without agi- 
stators. Plate 7015. 


Blenders Available 
im various sizes with 
“different types of agita- 
= tors, Plate 1596. 


Alloy Piping — Stainless steel welded process pip- 
® ing with built-up Van Stone joints. Plate 7079. 


STAINLESS STEEL 
AND ALLOY 
PROCESSING 
EQUIPMENT 

IN GAUGES TO %" THICK 


AGITATORS PANS 
AUTOCLAVES PIPING 
BLENDERS PRESSURE VESSELS 
COLUMNS RACKS 
COOLERS SCOOPS 
CONDENSERS SCREENS 
DEHYDRATING SINKS 
EQUIPMENT STILLS 
DIPPERS TABLES 
DRYERS TANKS 
EVAPORATORS TOWERS 
HEAT EXCHANGERS TRAYS 
KETTLES TROUGHS 
LININGS TRUCKS 
MIXERS TUBING 
PAILS VATS 


All orders subject to government 


priority regulations 
Heat Exchangers Heat Exchangers—stain- 
— Condenser shell. less steel tube bundle for 
> Plate 7109. oe condenser. Plate 7108. 


which require that the pH of the dry 
resin film be not under pH 2.5. It is 
believed that this absence of acidity in 
the set film of the new glue eliminates 
the possibility of gradual waste of the 
wood fibers adjacent to the glue line. 


SYNTHETIC DETERGENT 

A SYNTHETIO detergent that is of in. 
terest among soap producers is Philcosol 
. developed by Phillips Sales Co., Mont- 
clair, N. J. It is said to be a useful in- 
gredient in dishwashing compounds, 
cleaners, textile specialties, etc. It is a 
dry powder and is available in several 
different strengths to meet the variable 
lather requirements. 


SYNTHETIC SUBSTITUTE FOR MORPHINE 


THE First satisfactory synthetic sub- 
stitute for morphine is being put on 
the market by the Winthrop Chemical 
Co., New York, N. Y. Demerol has been 
in production for some time but was 
not released for general use until a 
stockpile had been built up sufficient to 
meet expected demands. The new drug 
takes rank along with the sulpha drugs, 
penicillin, and blood plasma as a major 
contribution to medical science. It pos- 
sesses most of the advantages of mor- 
phine, derived from opium poppies, and 
has very few of its disadvantages. 


EXTENDER FOR SYNTHETIC RUBBER 


SoME years ago Silene, a precipitated 
hydrated calcium silicate, was intro 
duced by Columbia Chemical Division 
of the Pittsburgh Plate Glass Co., Bar- 
berton, Ohio. It became useful in the 
preparation of rubber compositions. 
High modulus, hardness, tear-resistant 
and good tensile properties in natural 
rubber could be obtained in high volume 
loadings. Often the material was likened 
to a “white carbon black”. With the 
advent of the war and the curtailment 
of natural rubber supplies the research 
for synthetic elastomers was expanded 
tremendously. A new type of Silene was 
developed which showed remarkable prop- 
erties in the synthetic elastomers, while 
retaining most of its properties of nat 
ural rubber composition. It now appears 
that through the use of the new Silene, 
the use of the new synthetic has bee 
extended. New developments in the paint 
and paper fields have as usual followed 
the development of the new material de 
signed for specific war uses. 


RESIN EMULSION ADHESIVE 

A RESIN emulsion adhesive known # 
Grip-Tight Label Paste is offered by 
Paisley Products, Inc., New York, N. Y. 
The weight is’ 83 lb. per gal. It i 
slightly alkaline and non-injurious © 
skin, clothing or brushes. Non-toxit 
non-corrosive, non-staining. In appear 
ance it is a soft white buttery paste. It 
can be applied as received or reduce 
with water. It has a moderate dryim 
speed allowing the labeling operator sul 
ficient time to lay out several labels # 
a time. When the adhesive film dries 
it produces a permanent non-erystallir 
ing bond between the paper and the su” 
face that withstands humidity chang® 
extremes of temperatures, handling and 


abuse during shipments. 
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AMONG OUR STEAM PLANT operators 
the preponderating complexion is Irish. 
God bless ’em! One of them passes 
through a self-closing door and thought- 
lessly lets it slam. The fellow behind 
opportunely considers this an insult and 
an invitation to fight. 


DURING PROHIBITION, water tender 
Paddy O’Brien acquired expertness in 
the production of home brew. He had a 
shelf directly under the ceiling of his 
locker in the boiler house that held, 
ordinarily, a week’s supply. All of the 
boiler house attendants were men of 
high probity, so that Paddy did not 
consider it necessary to lock the door. 
However, from day to day he observed 
his supply receding and, accordingly, he 
locked the door. When the boys found 
they were stymied, they cut out the 
ceiling of his locker and fitted it with 
a pair of hinges that were not visible 
to Paddy. Paddy noted that his stock 
continued gradually to reduce, but 
eouldu’t figure it out. Several years 
later when we built the new boiler 
house, Paddy moved his locker into the 
new room. While this process was going 
on the trap door opened and the mystery 
was solved. His first expression when 
he saw the door open was “Paddy Mc- 
Kenna, the blankety blank son of a sea 
cook !” 


WHEN THE 400-POUND BOILERS were built 
in 1931, the 21 old. direct return traps 
were replaced with five 30 in. by 60 in. 
receivers (one for each pan) and com- 
pensated pilot air-operated float con- 
trollers complete with 3 in. reverse-act- 
mg regulating valves with floats. These 
traps received the water at the 80-Ib. 
pan working pressure and discharged it 
into the new deaerating heater in the 
boiler house against the exhaust steam 
pressure of 10 lb. The flash was there- 
fore absorbed in the exhaust steam. 
The receivers were large enough to take 
fluctuating slugs of water and the pipe 
was also large. Even so, there was oc- 
casional water hammer and _ the ap- 


Receiver traps for 


5*-90# ‘Com sed 
owe vent to 
Brass drip water 
roainer 
8" float 


Filor valve and float 
Mason Type 294 


paratus required maintenance, both of 
which are avoided with the barometric 
trap. When calandria pans using 40 lb. 
steam were installed to replace the coils, 
the receiver traps were replaced with 
barometric legs. 


THE EARLIEST WATER DRAINERS used 
under the pans were direct return traps 
which were applicable then with the old 
150 Ib. boiler. However, four traps with 
the accompanying complications of pipe 
fittings for each pan produced distress- 
ing water hammer and, in addition, the 
many moving parts were subject to heavy 
upkeep cost. Sometimes the disturbance 
was accompanied by unhappy psycho- 
logical circumstances, as set forth in 
the following paragraph, excerpted from 
the Engineering Department Log as of 
1922: 

It used to be the fashion when the 
mystery of the failure of a mechanical 
performance became insoluble, to blame 
it on human dereliction, i.e., some other 
human! This put the mind at ease and 
furnished release from further cerebra- 
tion and worry because, of course, it’s 
the other fellow’s funeral! No. 8 pan 
wasn’t getting enough steam from the 
80-lb. line and, accordingly, a separate 
8-in. reducing valve was installed to 
reduce the pressure from 150 Ib. to 80 
lb. However, Hank set the reducing 
valve to 125 lb. as he wanted more speed, 
and this was all the pressure there was 
in the main header at that end. This 
125-Ib. line was also connected to fur- 
nish the impulse to push water through 
the direct return trap into the boilers 
where the pressure was 150 lb. The law 
of gravity, as presently constituted, 
could not encompass such a feat. Hank 
concluded that Tom, with malice in his 
heart, had shut off the valves in the 
return line in the boiler house, and re- 
ported this fact to W. H. accordingly. 


steam condensate 


Boiler feed 
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Immediately W. H. beat it down to the 
steam plant with Hank to raise the dick- 
ens with Tom. They learned that Tom 
was perforce puniping hard cold feed- 
water, and was having a hard time keep- 
ing up steam while the hot condensate 
which he sorely needed was going to 
waste. When the conjectures and impu- 
tations were replaced with factual ac- 
quaintance, a line was run from the main 
to the trap and thereafter the direct 
return traps functioned perfectly. 


ONE HUNDRED POUNDS of commergial 
molasses, containing 52 Ib. of sugar, 
yields (at 100 percent efficiency) 26 Ib. 
of alcohol, and 26 lb. of CO, (dry ice). 
The remainder, including 28 Ib. of solids 
dissolved in 20 Ib. of water, flows into 
the river against public prejudice. The 
problem of first importance is the re- 
moval of the water, and this is aggra- 
vated by the scale-forming calcium sul- 
phate that hinders evaporation. This 
nearly valueless material furthermore 
contaminates the salable residue. With 
this contamination now mostly removed 
through the aid of heat followed by 
solid-basket centrifugals, the distillery 
is by-producing yeast possessing vitamins 
highly effective in promoting animal 
growth. Customers are making a path 
to our door. 


A COLORFUL CHARACTER was old August 
Schoen. However, he emigrated from 
Europe at an age when he no longer 
possessed the plasticity to acquire 
American ways. When the designing ac- 
tivity in which he was engaged, petered 
out, he was sent to Torrington, Wyo., 
under the title of superintendent of con- 
struction of the new house. One noon 
after payday, Schoen observed Bill 
Loranger’s erectors disporting themselves 
hilariously during the lunch period. 
They were enjoying the luxury of fine 
cigars. Schoen considered smoking his 
brand of cigars by these dynamiters as 
an assumption of social equality and, in 
fact, disrespectful of himself. He there- 
fore proscribed cigars, but put cigarettes 
and pipes on the free list. This caused 
resentment, and so when the whistle 
blew to call the craft to labor the men 
remained aloof. Schoen found it impos- 
sible to obtain replacements, then capitu- 
lated and conceded to the riggers the 
right to pursue happiness according to 
their desires and ability to pay. 


TWO DICKS came into the plant and 
picked up a mechanical helper who had 
recently drifted into the employment of- 
fice right out of a clear sky. He was as- 
signed to the afternoon shift and gave 
excellent account of himself. John was 
wondering how a man of such quality 
could have gotten past all of the war 
plants to reach our corner. It developed 
that the new man was a parolee from 
Eastern Pen whose foot had slipped. 
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8 REASONS 
for the Superiority 
of G-T Packings 


1. SIMPLE LINE . . . makes: 
correct selection easy 

2. COMPLETE LINE ... an 
exactly suitable type for 


every service 
3.SELF LUBRICATING ... 
each individual strand 
saturated with lubricant 
4. SPECIAL LUBRICANTS... 
lubricant for each service 
specially compounded in 

t 


provide tensile strength 
and resist high tempera- 


ture 

6. CONSTRUCTION . . . as- 
sures maximum endur- 
ance. longest life. lowest 


on 
7. EXPERIENCE . . . 80 years 
of manuiacturing experi- 
ence. 


Line ot Packings 


There is no confusing multiplicity of 
style numbers in the G-T line of 
Packings. Eighty years of manufac- 
turing experience have taught us 
that a few types are sufficient to 
provide an efficient packing for 
every need. 

When you standardize on G-T 
Packings, you gain SIMPLICITY... 
of selection ... of purchasing... 
of warehousing . . . of application. 

Simplicity is but one of the 
many important advantages of 
PALMETTO and other G-T Pack- 
ings. In the panel at the left are 
listed features that make these 
packings stay soft ... protect rods, 
shafts and stems . . . improve the 
service of packed apparatus... 
reduce annual packing costs. 


GREENE, TWEED & CO. 


Bronx Bivd. at 238 St., New York 66, N. Y. 


PALMETTO for steam, hot water, air. PALCO 
tor water: PELRO for oils. CUTNO for alkalis. 
SUPERCUTNO for acids. KLERO for foods, 
etc. PALMETTO SUPERSHEAT PACKINGS 


lubricating 
CKINGS 


WHEN THt MOLASSES storage cellirs 
were built under the byproduct plant 20 
years ago, a manhole was provided in 
the wall directly above the 8-in. outlet 
as shown in the accompanying diagram. 


Manhole in outside wall 


Molasses 


Purp cellar 


pit 


Now, after 20 years, this manhole hw 
cashed in. A muscular Polander, with: 
bar on the valve hand-wheel, sheared 
the dowels off the parallel disks so tha 
the wedges could not lift them, and thu 
the pump suction line was blocked. 
There was. four. feet of molasses in the 
cellar. The shop. made a wooden ply 
with a steel handle to plug the cellar 
outlet. After this,.the bonnet was re 
moved from the valve and new parts ir 
stalled, requiring about a half hour’ 
time. Two days later the same “reck: 
ness” Polander wrecked the No. 2 valve 
and the repair operation was repeated. 
In anticipation of what might happer, 
the No. 3 valve was also fitted with nev 
parts to replace those that had live 
through 20 years of abuse. All of th 
molasses tanks on the farm, and tbe 
house tanks in general, are providel 
with manholes in the roof directly abor 
the bottom outlet, and duplicate mar 
holes in the shell near the bottom, op 
posite the outlets. This arrangemet! 
has, on occasion, proven its advantag 
The horizontal fuel oil tanks 8 ft. it 
diameter by 25 ft. long, buried 3 f 
below the surface of the ground, s 
provided with one 24 in. manhole # 
each end, having necks to bring # 

cover above the surface. Every five ye# 

the oil sludge must be cleaned o 

Elsewhere this requires air supplied b# 

mets, but with our tanks a blower * 

tached to one of the manholes, swe 
fresh air through the tank at two W 
umes per minute. 


A FALLING STREAM of viscous 10las* 
reduces in diameter in its course »ecal™ 
although its volume remains cn 
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its speed increases according to the 
well-known law of falling bodies. In the 
case Of water there is no cohesion and 
so the stream breaks into drops. If 
the water carries a high temperature, 
a conductor pipe of insufficient size pre- 
sents some friction which reduces the 
pressure between “slugs” and thereby 
invites flashing into steam and hammer- 
ing. A 2-in. barometric leg would work 
perfectly for a 14-ft. pan calandria of 
4,000 sq.ft. if the water were cold, but 
for hot water the 4-in. provides quiet 
and peaceful flow. That is to say, for 
hot water the pipe must be too big in 
order to be just right! 


CONDENSATE DRAINAGE from heating 
surfaces is accomplished by a great va- 
riety of devices. In the sugar house 
where the pans, evaporators and heaters 
are located at a sufficient height, the 
simplest device is a barometric leg. If 
building height is lacking, pipes can be 
drilled into the ground as is frequently 
done. If the steam pressure in the 
calandria exceeds the hydrostatic head 
of a single loop, a double leg is employed 
by providing a flash bottle at the 
terminus of the first leg and loading this 
with an intermediate steam pressure. 
The 30-lb. pressure (sometimes going to 
35) in our calandrias could not be re- 
sisted by the available 76 ft. height. 


jo* 
exhaust steam 
Calandria 
header 
vent n #1 
4" vent 
| Gage 
& 
(76'-11") 
6th FLCH. £ 
8 
4'- 35 headers 
stearn $ 
from pan 
calandrias ESS 
Flash 
tanks 
(54-4") 
5th _4-Clean 
Polluted arip 
drip water 4-4-1 water 
_4 Headers 
‘ 
4th 
To boiler | 
feed arip 
collector Ep 3 
To storage tank 
for bag wash 
station or 9 
(0-0%) 
Drains 


The double legs that have performed 
most satisfactorily for the past ten 
years are delineated herewith. The 
calandrias which use only 10-lb. exhaust 
steam employ a single leg. However, the 
double leg serves for alternate use of 
10-Ib. and 30-Ib. steam by merely operat- 
Ing the vent valve that connects the top 
of the first leg with the exhaust steam 
headers. The important consideration 
Mm any condensate drainage system is 
ample size and slope of piping. 


Tremendous Expansion in 


MAGNESIUM PRODUCTION 


aided by the use of 


NICHOLS HERRESHOFF Furnaces 


Basic Magnesium inc. 

uses four 22'3’' 0.D. 

Nichols Herreshoff 

14 hearth furnaces 
for the 


FIRST STEP 


in the production 
of the metal from 
carbonate ore. 


60 WALL TOWER 
NEW YORK, N. Y. 
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Equipment for this important war industry plant 
was selected with particular regard to its ability to 
produce economically a satisfactory product. 


Nichols Herreshoff Furnaces have incorporated in 
their design the experience gained through over 
fifty years of designing and constructing roasting 
and calcining equipment for handling many ores 
and concentrates. The result is an installation that 
is economical, flexible as to load conditions and 
simple to operate. 


UNIVERSITY TOWER 
MONTREAL, P. 
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mm 6€6©=6- DICALITE diatomaceous “Aids to Industry,” today available in ample supply and with- Ste: 

™ out restriction, are finding many new uses that not only speed the war effort but point ci 

™ the way toward more efficient and economical post war production. Wherever is a 

| desired bulking without material weight increase, Dicalite fillers are most effective. As i 

inert extenders and flatting agents in camouflage and other war finishes, they are now phy: 

helping meet huge war demands. The quality and efficiency of Dicalite filteraids is awai 

likewise aiding in production of necessities such as sugar, syrups, fats and oils, glycerine, “an 

etc. Dicalite high temperature insulation, in addition to saving fuel and improving eq 

; operation of boilers on combat ships, is serving as well in furnaces, kilns and ovens in _ 

mm = =«=©production of many war products. We will gladly supply full details regarding use of _ 

Dicalite materials in your own processes. ican 

DICALITE EXHIBIT * SPACE 209 © 19th EXPOSITION OF CHEMICAL INDUSTRIES * NEW YORK i. 

other 

for a 

ere. FILTERAIDS * FILLERS * INSULATION * ABSORBENTS * ADMIXTURES +E 
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land. 

THE DICALITE COMPANY @ 

P15 . aa No. Michigan Ave., CHICAGO « ‘120 Wall St.. NEW YORK « 756 So. Broadway, LOS ANGELES — 


JOBBERS AND OFFICES IN PRINCIPAL CITIES OF U.S.A. AND REPRESENTATIVES IN FOREIGN COUNTRIES — 
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** Paul D. V. Manning 


+Pavut D. V. MANNING, director of re- 
search of International Minerals & 
Chemical Corp., has been elected a vice 
president of the corporation. At the 
same time it was announced that JAMES 
R. Bisnop is now vice president in 
charge of the Amino Products Division 
of the corporation. Mr. Bishop was 
formerly vice president of the Ameri- 
can Maize Products Co. 


+ Austin G. Epison, who has been iden- 
tified with design and operation of the 
du Pont nylon plants from the begin- 
ning of the development, has been ap- 
pointed technical manager of the nylon 
research section. Dr. Edison operated 
the first pilot plant for hexamethylene 
diamine and helped design the Martins- 
ville. W. Va., nylon plant. Jonn C. 
SIEMANN succeeds Dr. Edison at Martins- 
ville as technical superintendent. 


+Joun J. GreBe was the recipient of 
the Chemical Industry Medal of the So- 
ciety of Chemical Industry on Nov. 12. 
Dr. Grebe, who is the director of the 
physical research laboratory of the Dow 
Chemical Co., Midland, Mich., was 
awarded the medal on the basis of his 
work in solving some of the difficult 
problems connected with the automatic 
control of chemical reactions. Presenta- 
tion was made at the joint meeting of 
the American Section of the Society of 
Chemical Industry, the New York See- 
tion of the American Chemical Society, 
and the New York Section of the Amer- 
ican Institute of Chemical Engineers. 


+W. B. Towner is now superintendent 
of the Foote Mineral Co.’s lithia plant 
near Philadelphia. He was formerly 
superintendent of the Delaware and 
other works of the General Chemical Co. 
for a number of years. 


+E. E. Bryant, who has been asso- 


ciate] with Ferro Enamel Corp., Cleve- 


land, Ohio, for over seven years, was re- 
fently named ceramic research director. 


Frank C. Croxton 


+ Frank C. Croxton has been named 
supervisor of organic chemistry at Bat- 
telle Memorial Institute, Columbus, 
Ohio. Dr. Croxton has been a member 
of the Institute staff since 1939 in the 
capacity of assistant supervisor. Prior 
to that time he was associated for nine 
years with the research laboratories of 
the Standard Oil Co. of Indiana where 
he was engaged in lubricating oil and 
catalytic cracking research. 


+ W. W. GALBREATH has been appointed 
executive vice president of the Pressed 
Metal Institute. For many years presi- 
dent of Alliance Porcelain Products Co., 
Mr. Galbreath is well known in the steel 
and stamped metal industries. In his 
new post he will give special directive to 
Institute postwar preblems and planning. 


+ M. K.*Derrick is now chief of the fer- 
tilizer division, Chemicals and Fertilizer 
Branch of War Food Administration. 
Mr. Derrick serves this division of the 
Department of Agriculture with a back- 
ground of experience in both the ferti- 
lizer business and farm cooperative work. 


+ CHarLes V. MILLIKAN, chief petroleum 
engineer of the Amerada Petroleum Co. 
of Tulsa, Okla., was announced the 
Anthony F. Lucas Gold Medal winner. 
Presentation will be made at the annual 
meeting of the American Institute of 
Mining and Metallurgical Engineers in 
Feb. 1944. Mr. Millikan, the sixth 
award recipient, was cited for his con- 
tributions to engineering in the devel- 
opment and production of petroleum. 


+ Lester for eight years 
engaged in research activities “in the 
Technical Division of the du Pont Rayon 
Department, has been named Director 
of Viscose Rayon Research, the com- 
pany has announced. Epwarp F. Wesp, 
who has been rayon research manager 
at Buffalo, has become assistant direc- 
tor, succeeding Dr. Sinness, and is sta- 
tioned at the Richmond plant. 
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Francis J. Curtis 


+ Francis J. Curtis has been made a 
vice president of Monsanto Chemical Co. 
In his new capacity, he will be in charge 
of Monsanto’s long-range program of 
development here and abroad, includ- 
ing general research and general sales 
development. 


#Gaston F. Dupors will be the 1944 
recipient of the Perkin Medal which is 
awarded annually by the American Sec- 
tion of the Society of Chemical Indus- 
try for outstanding work in applied 
chemistry. Mr. DuBois, who is vice 
president in charge of research and de- 
velopment, Monsanto Chemical Co., will 
receive the medal at a dinner meeting 
to be held in New York early in Janu- 
ary 1944. 


Cuartes T. JANSEN has become asso- 
ciated with the Wilmington Chemical 
Corp., New York, N. Y., as assistant to 
the vice president in connection with 
the sales and promotional activities of 
the firm. 
+ Bernarp Marcutis, former chief of 
the priorities section and assistant chief 
of the materials and equipment section | 


of the New York Chemical Warfare 


Procurement District, has been ap- 
pointed redistribution and salvage of- 
ficer of the district, in charge of scrap 
material. Captain Margulis will as- 
sume the duty of supervision of the 
material to assure its maximum use in 
the war effort. 


+ Ropert J. McKay has been announced 
the chairman of the A.S.T.M. Commit- 
tee B-8 on Electrodeposited Metallic 
Coatings. Mr. McKay is a chemical 
engineer with the International Nickel 
Co., New York, N. Y. He has been 
elected to serve the unexpired term of 
the late Prof. E. M. Baker. 


+ Duncan THoMas, Jr. and NICHOLAS 
A. COLLORA are recent additions to the 
engineering staff of the Commercial 
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Solvents Corp., Terre Haute, Ind. Mr, 
Thomas was previously chemical en- 
gineer with the U. S. Rubber Co., and 
Mr. Collora was mechanical engineer ; 
with the M. W. Kellogg Co. P 


Victor P. Shaffer 


+ Victor P. SHarrer has been named 
engineer in charge of design for the 
Process Division of H. K. Porter Co., 
Pittsburgh, Pa. He will also direct an 
expanded program of development and +A 
research being launched by Porter. As- assi 
i. ie sociated for the past 10 years with the Goo 


a American Cyanamid Corp., he has 
‘. ked devel t d plant lay- 
esign, engineering, 

material installa 


Edward J. DePree 


+Epwarp J. DePrEr, manager of the 
John F. Queeny St. Louis Plant o 
Monsanto Chemical Co. has been made 
assistant to the general manager of the 
organic chemicals division. PAuL Mars# 
will succeed Mr. DePree as plant mar 


ager of the Queeny plant. 
Santi: 
+ G. manager visor 
the Monsanto, III. operations of Monsant 
Chemical Co., has been promoted Conca 
To know how to do a first class ti een ay division production manager in charg month 
of the Monsanto, Ill., Chemical Warfat® 
job saves TIME. Ask Stebbins. ao OE, Service St. Louis plants and the Mor lated 
santo synthetic rubber raw material brancl, 
plant at Texas City, Tex. that ; 


Stebbins Engineering and Manufacturing Company +B. E. THomas, manufacturing sup’ 
intendent of the Queeny plant of Mor board | 
87 EASTERN BLVD. WATERTOWN, N. | santo Chemical Co., has been pro motel 


to division production manager in chart 
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o. operations of the Queeny plant and 


the Nitro, W. Va., and Norfolk, Va., 
plants. 


+ E. B. Opera is now with the Carnation 
Co. He is director of the company’s 
recently expanded research laboratory at 
Milwaukee, Wis. 


Arthur Kelly 


+ArrHuR KeELty has been appointed 
assistant works manager for the B. F. 
Goodrich Co. He has held several dif- 
ferent positions since joining the com- 
pany in 1925. Among these have been 
that of foreign representative for com- 
pany interests and superintendent of 
construction for the Lone Star ordnance 
plant and four synthetic rubber plants, 
including the largest one of such plants 
in the government program. 


+0. C. Concannon, Chief of the Chem- 
ical Unit of the Bureau of Foreign 
and Domestic Commerce, has left for 
Santiago to act as consultant and ad- 
visor to the Chilean Government. On 
loan from the U. S. Government, Mr. 
Concannon will spend about three 
months in Chile where he will serve as 
consultant and advisor on matters re- 
lated to the development of various 
branches of the chemical industry in 
that yuntry. 


*Ricuarp P. Brown, chairman of the 
board of the Brown Instrument Co., and 
Presid ‘nt of Minneapolis-Honeywell "Reg- 
Water Co., has been made deputy di- 
rector of ‘the War Production Board, 


wer: 


STEBBINS ENGINEERING & 
MANUFACTURING COMPANY 
furnishes a wick complete 


and. competent service, as- 


suming all for j 
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2 backed by an unqualified 


“guarantee of complete 
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‘Stebbins Engineering and Manufacturing Company 
367 EASTERN BLVD. WATERTOWN, N. 
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now providing high- 
efficiency dryers and 
inert gas producers for 
alkylation, dehydrogen- 
ation and catalytic 
cracking plants... for 
butadiene, styrene and 
co-polymer plants. For 
technical bulletins, 
descriptive leaflets and 
general information, 
address The C. M. Kemp 
Mig. Co., 405 East Oliver 


Street, Baltimore, Md. 


Third Region. His new duties will in- 
clude maintenance of maximum produc- 
tion in war plants and co-ordinating of 
efforts in the production drive of the 
Labor and Management Consultation Di- 
vision of W.P.B. in that area. 


+A. C. Hopxins, Jr., former technical 
supervisor of the General Chemical Co., 
New York, N. Y., has joined the tech- 
nical service division of Commercial] 
Solvents Corp. with headquarters in 
New York. 


+ Grant S. Dramonp has been elected 
president of the Electric Refractories 
& Alloys Corp. of Buffalo, N. Y. Mr. 
Diamond had been executive vice presi- 
dent. He succeeds L. V. Mmtwarp who 
died June 9. 


OBITUARIES 


+ Fretrcuer P. Veircn, long active in 
paper, leather and naval stores work in 
the Bureau of Chemistry, died on Oct. 
15 at his home near Washington, D. C,, 
at the age of 75. 


+Joun Lee TILpsLey, JR., manager of 
the Chicago branch of Reilly Tar & 
Chemical Co., Indianapolis, Ind., died in 


' Chicago Sept 26. He was 44 years old. 


+J. V. E. Dickson, engineer with E. B. 
Badger and Sons, Boston, Mass., for the 
past 17 years, died suddenly of a heart 
attack on Sept. 28. He has been ‘work: 
ing in Cleveland since 1942 in connec 
tion with work being done in the field 
of aviation gasoline. 


+A. C. Duncan, manager of Hercule 
Powder Co.’s Paper Makers Chemical 
office in Portland, Ore., died Sept. 2 
after a brief illness. He was in his 
67th year. 


+ CHaRLes P. TEEPLE, vice president ané 
director of research of the Crane Pack: 
ing Co., died last month. 


Hamilton F. Morris 
F. Morris died (ct. 


while serving as a member of t 
United States Army Air Forces. Lie 
tenant Morris was on leave of «bsent 
from his position as assistant | sine 


manager of Chem. & Met. He vas ° 
years old. ' 
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The piping stress 
book you want— 


for easiest arithmetical procedure— 
quickest, most reliable results 


in figuring piping stresses 


PiPING STRESS 
CALCULATIONS SIMPLIFIED 


Just Out! 


PIPING STRESS 
CALCULATIONS 
SIMPLIFIED 


By S. W. 
Consolidated Edison Company of New York 


83 pages, 82 x 11, $2.50 


HERE are simple and direct calculations 

for estimating stresses in high temp- 
erature piping #ystems, serving as “pattern” 
forms with specific directions by which any 
competent draftsman can figure stresses. 
An ingenious schematic procedure using 
only elementary arithmetic not only reduces 
the amount of labor required for complex 
piping systems but also greatly reduces the 
possibility of error and makes possible im- 
portant computations with no mathematics 
other than arithmetic. 

Exact solutions for calculating pipe stress 
under changing temperature conditions 
have been worked out in arithmetical form 
so that the practical pipe designer can 
refer to typical problems for both form 
and method of computation. 

Complete, step by step, numerical solu- 
tions to many different piping stress prob- 
lems—single and multi-plane problems 
containing straight, curved, inclined and 
corrugated branches, and pipe lines with 
variable cross sections, of either various 
weights or sizes of pipe. 

Immediately available — Tabular material on 
sillewable stress values for all industries 
(power, district heating, oll, gas and air sys- 
tems), with necessary explanations from the 


American Standards Association Code for 
Pressure Piping. 


MAIL THIS COUPON 


McoGRAW-HILL BOOK CO., Inc. 
330 W. 42nd St., New York 18, N. Y. 


Send me Spielvogel—Piping Stress Calculations 
Simp!ified for 10 days’ examination on approval. In 
10 days I will send you $2.50 plus few cents post- 
age or return book postpaid. (We pay postage on 
orders accompanied by remittance. ) 


Nam: 


TO KEEP THE MACHINES. 
OF PRODUCTION RUNNING” 


AT THEIR). 


er 


When machine speeds are instantly and accurately 
adjustable, many problems in chemical processing 
are simplified, uniformity maintained and new pro- 
duction records established. In mixing, filtering, dry- 
ing, pumping, proportioning, grinding and many 
other processes, REEVES Speed Control is widely used 
to compensate for variations in temperature, chemical 
reactions, weight, size, consistency of materials, etc. 
Perhaps you have a processing problem right now 
which accurate speed control will quickly solve. Send 
for copy of new 128-page Catalog G-435, which 
describes the REEVES Transmission, Motor Pulley and 
Motodrive and their use in chemical plants. 


REEVES PULLEY CO., Dept. CM, COLUMBUS, INDIANA 
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This advertisement originally appeared in Architectural 
Forum, April, 1931. A recent check-up by The American 
Brass Company, in conjunction with representatives of 
the Railroad Company, disclosed that the Everdur Metal, 
installed between 1932 and 1935, is holding up very 
well under extremely severe conditions of exposure to 
engine gases, etc. 


This isn’t a record, of course. It is simply the beginning 
of a performance story and an example of the durability 
and dependability of Everdur Metal—appreciated par- 
ticularly during these recent years, when manpower and 
material shortage made maintenance problems increas- 
ingly difficult. 


we 
G 
D 
ape 
‘ire Of SKY 
ailur checked by 
by 
R of 
ay 
ded to the ie 
train ned city, N- j. This Mets! ty 
ry to two copper) in 1928- now tr 
Everdur Prov in the new ch 
date, there have bees strength sh 
7 Metal, which and corrosion= 
4 with immunity to ¢ copper and 
Skylieh for an increasing can be fabricated 
minsl, uses- ral methods HE 
A. E- Kune, by the same om the physical prop is 
Brown petailed information of Everdur Metal 
archi Craig® -paracteristics equest- Un 
Fabricators and general publication E-2, sent on 
erbury: Connecticut: tio 
wil! 
An 
ors 
| A N A ze 
N ser 
per BRASS in 
coP AS 
To 
ate 
: De 
Diy 
cie 
por - Silicon Atlloy 
the 
sim 
art 
186 
e NOV 
OVEMBER 1948 « CHEMICAL & METALLURGICAL ENGINE! RING CH 


EXPOSITION OF CHEMICAL INDUSTRIES 
FEATURES DECEMBER ACTIVITIES 


EXPOSITION OF CHEMICAL INDUSTRIES 
AT MADISON SQUARE GARDEN 


Tue 19th Exposition of Chemical In- 
dustries will be held in Madison Square 
Garden, New York, the first week in 
December and will be the first great in- 
dustrial review of its kind since the war 
began. The exposition will open on 
Monday, December 6, at 2 p.m. and will 
be open daily from 1] a.m. to 10 p.m. 
for the remainder of the week until 
Saturday, when it closes at 6 p.m. 

One of the significant features at Ma- 
dison Square Garden will be an exhibit 
by the Alien Property Custodian of the 
U. S. Government of the complete library 
of former enemy-controlled patents, now 
available for use under license by Amer- 
ican manufacturers. collection, 
consisting of some 45,000 patents and 
patent applications, will be brought from 
Chicago especially for the exposition. 

There will be some 170 exhibitors of 
industrial chemical equipment of all 
types, laboratory apparatus, chemical 
and scientific publications, and indus- 
trial services. A great deal of equip- 
ment designed for the materials and 
chemical producing industries will be 
shown, including the manufacture of 
acids, solvents, steel, oil refineries, min- 
ing and metallurgical as well as metal 
working industries, together with pow- 
der metallurgy and welding. 


ENGINEERING SOCIETIES PLAN 
HEMISPHERE COOPERATION 


LEADING engineering societies of the 
United States have recently banded to- 
gether to form a joint committee on 
Inter-American Engineering Coopera- 
tion, devoted to establishing relations 
with engineering societies in the other 
American republics. The purpose of the 
organization is to promote a free inter- 
change of ideas and suggestions and to 
collaborate in rendering professional 
services and advice. Member societies 
include the A.S.C.E., the A.I.M.E., the 
A.S.MLE., the A.I.E.E., and the A.I.Ch.E. 
Total membership is about 70,000. 

The new committee plans to collabor- 
ate in its work with the Inter-American 
Development Commission and with the 
Division of Industrial Research of the 
U. S. National Academy of Sciences. At 
the outset it is planned to write to 
various Latin-American engineering so- 
cieties suggesting means whereby tech- 
nical articles may be exchanged. Digests 
of technical articles appearing in this 
country will be sent to the Latin-Amer- 
iean groups so that they may select those 
in which they are interested. These will 
then be translated and sent to them. A 
similar process will be observed with 
articles appearing in Latin America. 


Philip W. Henry is chairman of the 
joint committee, and Dr. Arthur M. 
Greene, Dean Emeritus of the School of 
Engineering at Princeton, is secretary. 


HUNT AND JEFFRIES RECEIVE 
METALS SOCIETY AWARDS 


Roy A. Hunt, president of the Alumi- 
num Co. of America, Pittsburgh, and Dr. 
Zay Jeffries, technical director, Lamp 
Department, General Electric Co., Cleve- 
land, were honored at the annual dinner 
of the American Society for Metals in 
Chicago, Oct. 21. 

Mr. Hunt received the A.S.M. Medal 
for the Advancement of Research. Under 
his guidance, the Aluminum Co. has been 
a leader in the research and technical 
development of a metal which has had 
its entire industrial growth in the past 
55 years. By consistently sponsoring 
research and development, Mr. Hunt has 
helped substantially to advance the arts 
and sciences relating to metals. Dr. Jef- 
fries received the Gold Medal of the 
American Society for Metals as a recogni- 
tion of his outstanding metallurgical 
knowledge and of his great versatility in 
the application of science to industry. 


COHOE INDUCTED PRESIDENT OF 
SOCIETY OF CHEMICAL INDUSTRY 


WALLACE P. Conor, of New York, was 
inducted president of the Society of 
Chemical Industry, international orga- 
nization with headquarters in London, 
at a dinner meeting at the Waldorf-As- 
toria in New York, October 22. The 
meeting was under the patronage of 
King George VI. The British Govern- 
ment was represented by Sir Gerald 
Campbell, British Minister at Washing- 
ton, who presented the chains of office 
to Mr. Cohoe and delivered an address. 

Honorary membership in the Society 
was bestowed on Academician Alexei 
Bach, Soviet biochemist, and Dr. Te- 
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American Institute of Chemical Engineers, 36th annual 
meeting, William Penn Hotel, Pittsburgh, Pa. 


American Society of Mechanical Engineers, annual 
meeting, Hotel Pennsylvania, New York, N. Y. 


Nineteenth Exposition of Chemical Industries, Madison 
Square Garden, New York, N. Y. 


Compressed Gas Manufacturers Association, annual 
meeting, Waldorf-Astoria Hotel, New York, N. Y. 


American Institute of Mining and Metallurgical Engi- 
neers, annual meeting, Waldorf-Astoria, New York. 


Pang Hou, Chinese industrial chemist. 
A seroll citing his contributions to 
chemical industry was presented to Dr. 
Hou by Dr. Wei Tao-Ming, Chinese am- 
bassador to the United States. The 
citation extolling the scientific achieve- 
ments of Academician Bach, who is in 
Russia, was read by Mr. Cohoe. 


AMERICAN WELDING SOCIETY 
ELECTS OFFICERS 


DurInG the 24th annual meeting of the 
American Welding Society in Chicago, 
the following officers were elected: Presi- 
dent, David Arnott, American Bureau 
of Shipping, New York; first vice presi- 
dent, Isaac Harter, vice president of the 
Babeock & Wilcox Co., Barberton, Ohio; 
second vice president, A. C. Weigel, vice 
president, Combustion Engineering Co., 
Ine., New York. In addition, a number 
of directors-at-large and district vice 
presidents were elected. 


SAFETY COUNCIL REORGANIZES 
INDUSTRIAL ENGINEERING DIVISION 


REORGANIZATION of the activities of 
the National Safety Council’s industrial 
safety engineering division recently has 
been accomplished to provide more prac- 
tical and specific assistance with acci- 
dent and health problems in modern in- 
dustry. The new plan makes full use of 
the industrial membership sections as 
centers for the accumulation and dis- 
tribution of all safety information in 
their respective fields. The new goal of 
the industrial division will be to make 
certain that this information is kept up 
to date. 

Each safety engineer on the staff has 
been appointed as staff contact man for 
one or more of the industrial sections. 
He has been assigned in accordance with 
his experience and knowledge of the in- 
dustries represented in the sections. As 
contact man, the engineer is expected to 
work with the various subcommittees of 
the sectional executive committees on all 
sectional problems. 

The new panel of officers for the Amer- 
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WATER—FOR SOME 
NINETY-MILLION PEOPLE 


Building Well Water Systems 
for world-wide use has been a 
gigantic task—a task of innum- 
erable and never before solved 
technical problems. Today, 
throughout the United States, 
Canada, Mexico, England, 
North Africa and in many other foreign lands, 
Layne Wells and Pumps are supplying the 
daily water needs of at least ninety million 
people. Installations have been made in vir- 
tually every type of earth formation found on 
and under the face of the globe—many in 
which the efforts of other water developers 
have long been unsuccessful. 


\ 


Layne engineers, drillers, pump builders and 
water developing technicians today are recog- 
nized as the world's most widely experienced— 
and the world's most successful. 


Layne's knowledge, experience and proven 
ability constitute the finest recommendation 
existent for present war—and future peace- 
time needs. No other water developing organ- 
ization on the face of the globe can equal 
that claim. 


For illustrated literature on Layne Pumps, 
Layne Wells or complete Layne Well Water 
Systems, address Layne & Bowler, Inc. General 
Offices, Memphis 8, Tenn. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 
Ark. * Layne-Atiantic Co., Norfolk, 
a. 
Layne-Northern Co., * Layne- 
Louisiana Co., Lake Charies. La. * Louisiana 
Well Co., Monroe, La. * Layne-New York Co., 
New York City * Layne-Northwest Co., Mil- 
waukee, Wis. * Layne-Ohio Co., Columbus, Ohio 
* Layne-Texas Co., Houston, Texas * Layne- 
Western Co., Kansas City. Mo. * Layne-Western 
Co. of Minnesota. Minn. * Interna- 
tional Water Supply Ltd., London, Ontario, Canada. 


LAYNE 


WELL WATER SYSTEMS 
DEEP WELL PUMPS 


Builders of Well Water Systems 
for every Municipal and Industrial Need 


Layne-Central Co., Memphis, Tenn. * 
Mishawaka, Ind. 


| Co., Chicago, 


ican Society of Safety Engineers—Engi- 
neering Section of the N.S.C., as elected 
at the 32nd National Safety Congress in 
Chicago, is as follows: general chairman, 
H. R. Bixler, Mutual Life Insurance Co. 
of New York, New York; vice-chairman, 
W. R. Smith, Public Service Electric & 
Gas Co., Newark, N. J., and W. Dean 
Keefer, Lumbermens Mutual Casualty 
secretary, J. C. Sten- 


| nett, National Safety Council, Chicago, 


Ill. 


_ CONSULTING CHEMISTS AND CHEMICAL 


ENGINEERS ELECT OFFICERS 


THE ANNUAL meeting of the Associa- 
tion of Consulting Chemists and Chem- 
ical Engineers, Inc., was held at the 
Chemists’ Club, New York, on Oct. 26. 
The guest of the evening was Wallace 
P. Cohoe, president of the Society of 


_ Chemical Industry, who spoke on “The 
| Consultant in a Changing World.” 


Election of new officers and directors 
was announced as follows: president, 
H. P. Trevithick, Bureau of Chemistry, 
New York Produce Exchange; vice-presi- 
dent, Albert Parsons Sachs, consulting 
engineer, New York; secretary, William 
C. Bowden, Jr., Ledoux & Co., New York; 
treasurer, Henry M. Shields, Mid-Town 
Coal Labs., New York. Directors for 
three years were elected as follows: Al- 
bert K. Epstein, Epstein, Reynolds & 
Harris, Chicago, Ill.; N. M. Molnar, con- 
sulting chemist, New York; Bernard L. 
Oser, Food Research Laboratories, Inc., 
Long Island City, N. Y. 


MELLON INSTITUTE HOLDS 
TECHNOCHEMICAL LECTURES 


A series of lectures on the status and 
outlook of American chemical and re- 
lated industries, with particular refer- 
ence to postwar planning, is being pre- 
sented by specialists of Mellon Institute 
of Industrial Research during 1943-44, 
These lectures will be open to students 
in chemical engineering and chemistry 
in the University of Pittsburgh as well 
as to the Institute’s members. 


Nov. 18...... Dr. L. A. Carapella 
Light Metals and Alloys 
Dr. D. F. Helm 
Powder Metallurgy 
Dr. G. H. Young 
Protective Coatings 
Mr. W. L. Glowacki 
Coal Distillation Products 
Jan. 13...... Dr. R. L. Wakeman 
Chemical Derivatives of 
Hydrocarbons 
Web. 20. Dr. B. B. Corson 
Catalytic Hydrogenation 
eae Dr. L. T. Sandborn 
Utilization of Wood Con- 
stituents 
Bi Dr. J. A. Sauer 
Aviation Constructional 
Materials 
Dr. R. J. Sumner 
Cereal Products 
Bi Dr. G. E. Helz 
Food Dehydration 
BO. Dr. F. R. Holden 


Industrial Health Hazards, 


SELECTIONS FROM CONVENTION PAPERS 


Lactates in the Leather Industry................ 
Ceramic Dust Collectors... 


Research Management 


Solving Chemical Manpower Problems............ 
Sulphate-Chloride Separation from Brines........ 
Removing Dissolved Silica from Brines........... 


LACTIC ACID AND LACTATES IN 
THE LEATHER INDUSTRY 


Lactic acid and lactates have three 
major uses in the leather industry: (1) 
in the deliming of the limed skins; (2) 
in the control of acidity during vege- 
table tanning, and (3) in the neutraliza- 
tion and stabilization of certain mineral 
tannages. 

Originally, most of the tannery lactic 
acid was produced by fermentation in 
the tannery, which has resulted in study 
of the factors which control the pro- 
duction of lactic acid, especially in vege- 
table tanning liquors. It has been shown, 
among other variables, that tannin in- 
hibits the production of lactic acid; 
that various tannins differ in their sup- 
port of lactic acid production; that the 
optimum temperature is 25-30 deg. C.; 
and that the development of acidities 
producing pH levels below 4 will prohibit 
further growth. Lactic acid is also valu- 
able in deliming, since the formed cal- 
cium lactate buffers the system so that 
swelling is minimized. For various rea- 
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sons, many tanners prefer to add com- 
mercial lactic acid instead of depending 
on fermentation. 

In mineral tannages, lactic acid is 
used to modify the characteristics of the 
tannage. This action is due to the hy- 
droxy groups of the lactic acid which 
modify the properties of the chromium 
and iron tanning complexes. This is 
especially important in iron tanning, ® 
possible war-imposed substitute, since 
iron tannage without hydroxy groups 
from some source is not sufficiently stable 
for many uses. 


Robert M. Lollar, Department of Tal- 
ning Research, Foundation Tanners’ 
Council of America, University of Cincin- 
nati, Cincinnati, Ohio, before the Ameri 
can Chemical Society, Pittsburgh, Pa 
Sept. 6-10, 1943. 


CERAMIC DUST COLLECTORS 


In Aprit 1942, WPB issued directives 
recommending the omission of all ‘ntet 
nal parts of fly ash collecting equipment 
in land boiler installations for the (ur 
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GENERAL CHEMICAL 
FLUORINE COMPOUNDS 


Acid Hydroftuorie, Anhydrous 
Acid Hydrofluorie, Aqueous 
Aluminum Fiooride, Anhydrous 
Aluminum Fluoride, Crystal 
Ammonium Bifluoride 
Ammonium Fluoride 


Boron Trifluoride 

Chromium Fluoride 

Copper Ammonium 

Cupric Fluoride 

Ferrous Fluoride 

Fluoride Fluxes 

Lead Fluoride 

Lithium Fluoride 

Magnesium Fluoride a 

Nickel Fluoride 

Polyacid Fluorides 
(eg. KF .x HF) 

Potassium Fluoride, Anhydrous 

Potassium Fluoride, Crystal 

Sodium Bifigoride 

Sodium Fluoride 

Strontium Fluoride 


Vlucbsnates 


Acid Flugborts 
Ammonium Fiveborate 
Cadmium Fluoborate 
Chromium Fiyeberate 
Ferrous Flucherate 
Indium Fluobotaite 
Lead Fluoboraté 

Nickel Fluoborate 
Potassium Fluobo 
Flnoborate 
Sodium Fluoborate 
Stannous Flaoborate 
Zine Fluoborate 


Acid Fhuosulfonic 


= 


FOR MANY YEARS, General Chemical Company has been the leader 
in the development of fluorides. Out of its research laboratories 
broad experiefice in the chemical field, have come many vital 


Chemical is America’s produces 
ium Fluoride and Sodium Bifluogitle : 
s lon pian research facilities and ; 


ing resources 
comp pounds for 


Address your inquiry to 
Technical Service Office. 


GENERAL CHEMICAL COMPANY 
2 40 RECTOR STREET, NEW YORK 6, N. Y. 

Bri (Conn, ) 


St 
echnical Service Offices : San Mee * Los Angeies 


ervice Offices Wenatchee (Wash.). * Yakima (Wa 
Monsreal ‘Toroatp:# Vancom’ 


er- 
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BE —iimportant : 
‘General 
Cal on At an early stage of you 
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VERSATILE materials such 
as PQ Silicates of Soda stimulate 
numerous ideas 1n the researcher's 
mind. Some of the resulting prod- 
ucts are certain of laboratory de- 
mise, for we would be the first to 
point out that silicates are not the 
answer to the alchemist’s dream. 


But a basic understanding of proper- 
ties and reactions of the soluble 
silicates by chemists is revealed 
continually in the patent literature. 
For instance, the following proc- 
esses, recently patented, involve 
sodium silicate. They may suggest 
other fields where silicates would 
be useful to you. 


For heat treating copper and its alloys: 
A coating of silicate of soda pre- 


vents adherence of impurities from 
the molten lead bath. 


Molding resin: A combination of 
phenol and formaldehyde with 
silicic acid made by acidifying a 
sodium silicate. 

Washable wall paper: A coating mix- 
ture of soy bean flour dispersed in 
water, plus ammonia, pine oil, 
soap, kaolin; tinting pigment and 
silicate of soda. 

Our Chemical Department will be 
pleased to consult with you, and, of 
course, to suggest the right grade of 
silicate for your experiments. 


PHILADELPHIA 
QUARTZ COMPANY 


Gen’! Offices: 125 South Third St., Phila. 6, Pa. 
Chicago Sales Office: 205 West Wacker Drive 


tion for the purpose of economizing in 
he use of steel. 

Immediately the Prat-Daniel Corp. 

-tarted a study to find means of sub- 
stituting other materials than steel in 
connection with this type of apparatus. 
Ceramic materials seemed to offer the 
best opportunities. The application was 
determined to be most practical when 
using small diameter tubes or the tubu- 
lar type of collector, since these units 
could be made with a minimum of 
joints. Final design of the ceramic dust 
collectors consisted of fire clay ceramic 
tubes, reinforced concrete tube sheets, 
brick sidewalls or reinforced concrete 
sidewalls. 
The lower portion of the ceramic tube 
consists of a 6.5-in. tile with a flange 
top, in which has been impressed recesses 
for holding the wings or flared inlets to 
the tube. These wings are a heavy 
curved tile of a special form required for 
this apparatus, and the tile may be made 
as thick and sturdy as required. This 
is kept by a companion flange, identical 
with the flange on the lower tube and 
containing the recesses, into which the 
flared inlet wings are fitted. The cen- 
tral 4.5-in. tube is similar in shape to 
the standard clay tiles. 

A special cement was developed by 
the tile manufacturer, composed prin- 
cipally of the same material from which 
tubes are made, which is used to cement 
the tiles together in a jig. Its chemical 
reaction starts in 25 min., and when 
the tube is removed from the jig it can 
be handled normally without any of its 
parts coming apart. 

Specifications for the manufacture of 
the tube require that it have a co 
efficient of expansion of approximately 
0.000005, and that it be capable of with- 
| standing a temperature range up to 600 
deg. F. within a period of two hours 
without fracture due to expansion or 
any other reason. 

Space required for the.ceramic type 
of dust collector, if arranged in single 
deck, is greater than for the steel tubular 
dust collector. This is due to the fact 
that the exterior dimensions of the tube 
are greater to allow for the greater 
thickness of the ceramic tube over the 
steel tube, and the exterior walls are 
thicker than steel. This disadvantage, 
however, can be overcome from the 
standpoint of area occupied by utilizing 
a double-deck arrangement. Actual 
weight of each tube, exclusive of the 
rest of the structure, is approximately 
the same as the steel tube, since the 
specific gravity of the fire clay is abou 
one-third that of steel. 

Careful studies have been made of th 
efficiencies of the ceramic apparatus # 
compared to the steel apparatus, and 0 
differences have been indicated, sin 
the dimensional proportions are closel! 
alike. The only part which offers aty 
change in proportion is the thickne# 
of the walls of the internal 4.5-in. tub 
The exterior ceramic tube has been matt 
slightly larger internally so that th 
distance between the outside of t 
inner tube and the inside of the oute 
tube will be maintained the same * 
with the steel tube. 
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in the fact that in many industrial in- 
stallations, corrosion of steel is a real 
P. problem, and the inactive nature of the 
the ceramic material used in connection with 
in these tubes is a considerable advantage 
a3. for such installations. 
he Louis C. Whiton, president, Prat-Daniel 
ras Corp., East Port Chester, Conn., before the 
en American Society of Mechanical Engineers, 
ia New York, N. Y., Nov. 15, 1943. 
its 


of FUSED SALT MIXTURES AS 
ust REACTION MEDIA 


nie AN INVESTIGATION has been made of 
ets, the reaction of SO, and air with inor- 
‘ete ganic materials suspended in fused salt 
systems. Preliminary work consisted of 
ube phase studies of the systems: sodium 
nge chloride-ferric chioride-ferric oxide-fer- 
ric oxychloride, sodium chloride-sodium 
to wulphate-ferric chloride-ferric sulphate, 
Band sodium chloride-zine chloride. 
for Sulphur dioxide and air react with 
ade & ferric oxide suspended in fused sodium 
This & chloride-ferric chloride at 400-525 deg. 
tical @ C. with the formation of insoluble ferric 
and @ sulphate. The data for the rate of re- 
the B action are correlated by an equation 
cen- @derived from a concept of diffusional 
e to Band chemical resistance in series. At 
448 deg. C., the reaction of a suspension 
1 by B containing 10 percent ferric oxide in the 
prin- @ fused mixture was 89 percent completed 
rhich in 60 minutes. 
ment Finely ground ilmenite suspended in 
mical MH fused sodium chloride-ferric chloride at 
when 9% 550-620 deg. C. reacts with sulphur 
t can Bdioxide and air with a preferential at- 
of its B tack on the iron constituent. At 550 deg. 
C. the iron content is reduced from 
re of 9925.0 percent to 19.5 percent in one hour 
a CO Band to 15.1 percent in 4.8 hours. At 
sately 620 deg. C., the iron content is reduced 
with: Bfrom 25.6 percent iron to 11.9 percent 
© 60 Biron in one-half hour and to 4.6 percent 
hours Hin one hour. 
on oF Zine oxide suspended in fused sodium 
chloride-zine chloride at 420-530 deg. 
> type BC. reacts with sulphur dioxide and air 


single Mat a negligibly slew rate, as does the 
ubulat Bsodium chloride in the sodium chloride- 


fact sulphate melt at 700 deg. C. 
e tube 


rreater _H. F. Johnstone and W. E. Winsche. 

University of Illinois, Urbana, Ill.. before 
er the [Bthe American Chemical Society, Pittsburgh 
‘is are MEP’. Sept. 6-10, 1943. 
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RESEARCH MANAGEMENT IN A 
MEDIUM-SIZED CHEMICAL BUSINESS 


Actual 

of the Fok THE PURPOSE of discussion, a 

imately medium-sized chemical business is con- 
* 

nee the idered to be one which has an annual 


profit of from $3-15 million before Fed- 
ral income and excess profits taxes. 
Expenditures for research should run 
retween percent of this profit 
gure. 

The Research and Development de- 
partment should preferably be divided 
nto four parts to handle (1) small- 
ale laboratory research, (2) design 
Mstallation and operation of semi-com- 
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hat ti? 4) sales development. 


Reseach subjects must be selected 


of ith 
he oute mi extreme care, and include improve- 
a ment in processes, utilization of by- 


products and the company’s products as 
lrawn © ¥ materials to round out lines sold 
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FOR PROBLEMS LIKE THESE 


Trucks Baker Fork 


If you have handling 
problems similar to 
those above, a Baker 
Material Handling En- 
gineer can help you find 
the correct solution. 
*Complying with WPB orders, the manufac- 


ture of tractors has been temporarily discontinued. 
As soon as restrictions are lifted, they will again be available. 


BAKER INDUSTRIAL TRUCK DIVISION of the Baker-Raulang Co. 


ane0-80-<3 2145 WEST 25th STREET + CLEVELAND, OHIO 
O8 In Canada: Railway and Power Engineering Corp., Led. 


INDUSTRIAL TRUCKS 
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furans 


FURFURAL 
FURFURYL ALCOHOL 


TETRAHYDROFURFURYL 
ALCOHOL 


HYDROFURAMIDE 


Write for this 
Free booklet 


R 


FURAL - FURFURYL ALCOHOL - HY DROFURAMIDE 
TETRAHYDROFURFURYL ALCOHOL... 


The sands of time are running 
out! Only the experimental work 
done TODAY will pay dividends 
TOMORROW. This readily 
available chemical should have 
your immediate attention. 


ALCOHOL 
Plow 


Major uses involve the ability to form both 
polymerization and condensation products that 
have important applications in the plastics 
field. Resins highly resistant to most acids, al- 
kalis and solvents may be formed in situ on 
wood and other porous surfaces, with surpris- 
ing ease. Technical bulletin +58 describes this 
application. Furfuryl Alcohol — formaldehyde 
condensation products are described in the lit- 
erature and are said to make good molding 
products. 


Other uses involve the excellent solvent and 
wetting ability of Furfuryl Alcohol. Where it is 
desired to dissolve a dye, resin, or other ma- 
terial for application to various kinds of sur- 
faces, it has proved itself superior in many 
instances. 


Your examination and close inspection of the 
possibilities of Furfury] Alcohol is invited. Do 
not wait until tomorrow, but write today for in- 
formation regarding its application to your 
problem. 


The Quaker Oals @mpany 


TECHNICAL DIVISION 5—11 
141 WEST JACKSON BOULEVARD CHICAGO 4, ILLINOIS 


to various industries, or possibly some 
new developments which have nothing 
at all to do with the company’s im. 
mediaate business. 
Cost of designing, installing, and op. 
erating semi-commercial equipment ig 
substantially higher than that of small. 
scale work in the laboratory and, there. 
fore, should not be undertaken unless 
the latter has indicated that the process 
is technically sound, and some study of 
potential markets for new products has 
been made. 
The Patent department may be an 
integral part of the Research depart. 
ment, or in the case of smaller com- 
panies, an outside patent attorney with 
a thorough knowledge of chemistry can 
be employed. This department should 
make a careful study of the prior art 
before research work on a project is 
initiated in the laboratory. 
It seems preferable to have a Sales 
or Market Development department for 
the introduction of new products as a 
division of the Research and Develop- 
ment department. The salesmen should 
be technically trained, so that they can 
discuss new chemicals with the Research 
department of potential customers, and 
give reports to the research director 
which will help determine whether a 
research project should be continued or 
dropped. 

Charles L. Gabriel, Publicker Commercial 
Alcohol Co., Philadelphia, Pa., before the 


American Chemical Society, Pittsburgh, Pa. 
Sept. 6, 1943. 


SOLVING MANPOWER PROBLEMS 
FOR CHEMICAL INDUSTRY 


InpusTRY is confronted today with a 
definite manpower problem by virtue of 
the large withdrawal of manpower into 
the armed services. This problem is be 
ing met successfully to date by the fol- 
lowing means: 

1. Careful study of the Selective 
Service Act, with topside management 
in intimate and constant touch with 
developments. 

2. Personal contact with component 
parts of the Selective Service System 
such as local boards, state directors, and 
national headquarters, 

3. Use of replacement schedules and 
Manning Table Plans, which chart Se 
lective Service cases and furnish bases 
for deferment requests. 

4. Close contact with WMC-USES, 
employment stabilization program gov 
ernment hiring. 

5. Analysis of all jobs (basic pur 
pose of M.T.P.) which shows manage 
ment the following: (a) where military 
rejects and over-age men can be used, 
(b) what jobs can be performed by 
women, (c) by re-engineering how jot 
may be broken down to several oper 
tions of lesser skills and (d) by lower 
ing physical standards handicapped pe 
ple can be utilized on certain jobs. 

6. Further, industry has (a) review 
and improved upgrading systems and 
supervisory training programs; (b) de- 
ferred pensioning for the duration with 
plant medical department appro’ al; (¢) 
utilized present manpower to the fullest 
by voluntary extension of the work 
week; (d) devoted careful attention to 
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the improvement of safety devices and 
practi ices. 
7. Lastly, industry has _ recognized 
and assumed its responsibility in this 
emergency with maximum production as 
its imminent goal. 
Francis P. Curtis, Development Director, 
Monsanto Chemical Co., St. Louis, Mo., 
pefore the American Chemical 
Pittsburgh, Pa., Sept. 6-10, 1943. 


Society, 
SEPARATION OF SULPHATE AND 
CHLORIDE FROM ALKALI-CARBONATE 
BRINES 


PRoBLEM of removing sulphate and 
chloride from alkali-carbonate brines has 
been encountered in connection with a 
process for the production of potassium 
carbonate and sodium carbonate from 
wyomingite and trona. 

Main constituents of the brine ob- 
tained in the process are the carbonates, 
but minor amounts of sulphate are in- 
troduced by the wyomingite and minor 
amounts of chloride by the trona. These 
must. be removed to prevent contamina- 
tion of the products. The problem has 
been solved by applying the methods of 
phase-rule chemistry. 

Sulphate-removal involves a 
combination of evaporation and carbo- 
nation, and essentially all of the sul- 
phate is obtained in the form of potas- 
sium sulphate of commercial purity. 
The greater part of the sodium carbon- 
ate is produced as the monohydrate and 
the remainder as the bicarbonate. Chlor- 
ide is separated by fractional ecrystalliza- 
tion of K,CO,.3/2H,0 followed by re- 
crystallization of the impure fraction 
with the production of pure potassium 
chloride. The procedures are applicable 
to brines of widely varying composition 
but are restricted to those whose chief 
components are the alkali carbonates. 


Guy Ervin, Jr. and C. E. McCarthy, 
Bureau of Mines, Eastern Experiment Sta- 
tion, before the American Chemical Society, 
Pittsburgh, Pa., Sept. 6-10, 1943. 


process 


REMOVAL OF DISSOLVED SILICA FROM 
ALKALI CARBONATE BRINES 


A stupy oF the removal of silica 
from alkaline brines was made in con- 
junction with a process that has been 
developed for extracting potassium car- 
bonate from wyomingite rock. To re- 
move the silica a combination of physical 
and chemical means has been employed. 
The chemical method, which is discussed 
herein, involves the use of a basic mag- 
nesium carbonate, hydromagnesite. The 
mechanism of chemical desilication has 
been investigated, keeping in mind that 
either compound formation or adsorp- 
Hon or a combination of both is pos- 
sible. Compound formation is ruled out 
because of the inconstancy of the MgO: 
Si0, mole ratio. Adsorption, on the 
other hand, is indicated as the correct 
mechanism by caleulations of the data 
im the form of the Freundlich adsorption 

A lovarithmie plot of the Freundlich 
adsorp m isotherms gives a series of 
‘traigh' lines whose slopes are constant. 
The in'ercepts of these lines are pro- 
Portions! to the Na,CO,:K,CO, molar 
ation of the solutions from 
which te SiO, was adsorbed. Thus there 


Standard Conveyor Engineers Have the Engineering Skill 
and Manufacturing Facilities to Build For a Variety of Needs 


One of the largest and most not- 
able pneumatic tube systems ever 
built — serving 27 departments at 
Bell Aircraft with swift transmis- 
sion of important papers — is an 
Standard 
Conveyor engineering and. manu- 
facturing ability. 

A complete roller conveyor system 
for the handling of heavy sheet- 
steel coils, weighing several tons 
each, in a large eastern mill is 
another noteworthy Standard 
Conveyor installation. 


STANDARD CONVEYOR 
COMPANY 
General Offices: 
NORTH ST. PAUL, MINNESOTA 
Sales and Service in All 
Principal Cities 


STA 


STER PRODUCTION 


an 


These highly diverse examples are 
indicative of Standard Conveyor 
engineering versatility and manu- 
facturing skill. An experience rec- 
ord of more than 35 years, serving 
all classes of industry and business, 
qualifies Standard Conveyor to be 
of service to your company — on 
any conveyor requirement, large 
or small, for immediate or future 
handling needs. 


Write for valuable reference 
book—"Conveyors by Stand- 
ard” — Catalog No. CM-ll, 


me 

aS 

lective 
yement 
with 
ponent 
System 
rs, and 
es and 
art Se 
n bases 
e used, 
med by 
ow jobs | 
opens 
y lower a 
ms 

(me 
on 
he work ‘3 

CHEMIAL & METALLURGICAL ENGINEERING NOVEMBER 1943 195 


CHICAGO METAL HOSE CORPORATION 


tht 


= 
= 
= 
= 
= 


Wherever stainless steel’s corrosion resistant qualities and 
temperature values are required in bellows service, CMH uni- 
metal circular seam welded assemblies are filling that need. 


Solder on Flux Required 


Long lengths of 
CMH Bellows are 


standard produc- 
tion; strength is 
further enhanced 
with multiple ply 
assemblies when 
needed. 


Ask for engineering recommendations on specific applications, 


General Offices: MAYWOOD, ILLINGIS 
Factories: Maywood and Elgin, Illinois 
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is a relation between the Freundlich eo. 
efficient and the carbonate concent) ation 
of the solutions. A final equation js 
established showing the desilicating eff. 
ciency of basic magnesium carbonate as 
a function of the concentrations of Si0, 
and alkali carbonates in solution. 

E. Gerald Meyer and C. E. MeCarthy 
Bureau of Mines, Eastern Experiment Sta 


tion, before the American Chemical Society, 
Pittsburgh, Pa., Sept. 6-10, 1943. 


GLASS AND THE WAR 


AT THE BEGINNING of World War |, 
America was in difficulty because of he 
dependence on Europe for  scientiti 
glassware. Industry and = government 
bureaus rapidly changed this picture 
By World War II, America led the 
world in glass research and production 
Window glass, hollow tile, bulbs, and 
tubes for factory construction and light 
ing permit operation day and_ night. 
Multi-layered plate glass bonded ly 
plastics ensures visibility and safety t 
men in the armed forces. Special lamps 
of a thousand varieties serve on land 
and sea and in the air. The extremes 
are black light for fluorescent controls 
and maps, and the 200,000,000 candle 
power beacon for illuminating the skies 
X-ray bulbs reveal defects in war ma 
terials, and fractures and shrapnel iv 
the injured. 

Radio beams, passing through fog 
and cloud, announce enemy approaci 
and actuate attacking units. . Bottles 
preserve medicinals and blood plasma 
Sealed tubes contain serum and anti- 
toxins. Optical glass is found in field 
glasses, gun sights, bomb sights, and 
periscopes. Wide-angle lenses  photo- 
graph from the sky, and optical! inter- 
preters plot the attack. Colored globes 
and lenses guide the aviator and the 
mariner. Goggles of many types clarify 
vision and protect the eye. Glass wool 
insulates against heat and cold in the 
tropics, in the arctic, and in the air. 
Glass pads and fabrics insulate electri 
cal equipment. Glass ribbon _ filters 
blood plasma, and glass floss serves a 
sutures on the battlefield. 


Alexander Silverman, University of Pitts 
burgh, Pittsburgh, Pa., before the Americal 
Chemical Society, Pittsburgh, Pa., Sept. & 
10, 1943. 


“The coal industry is a striking exam 
ple of what may lie ahead, John L. Lewis 
has become so powerful that he hes 
challenged the authority of the Wer 
Labor Board and defied the government 
of the United States. 

Once a union obtains the elosed shop 
on a national basis, the hierarchy of of 
cials in charge of that union possess? 
the power to determine whether any 
dividual citizen shall have the right # 
earn a livelihood in that industry in ow 
part of this nation. This is now true™ 
the coal industry; it may soon be tr 
in many other industries. 

Under decisions by our Supreme Cowl, 
labor unions are exempt from all pre 
visions of our antitrust laws. As 6 
sult, they are permitted to eserme 
monopolies and to carry on ma!practwe 
in which no other citizen in this county 


can engage.” 
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, and Fig. 1979—150-pound Stainless 
light Steel O. S. & Y. Globe Valve, with 
night. flanged ends, outside screw rising 
d 7 by stem, threaded through bronze yoke 
ety ti bushing, four-bolted bonnet, nested 
lamps gasket and plug type disc. Sizes 
 Jand to 3”, inclusive. 
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Pig. 1944—150-pound Stainless 
Steel O. S. & Y. “Y” Valve, with 
flanged ends, outside screw rising 
stem, threaded through bronze yoke 
bushing and full round bolted 


globes flanged bonnet. Gasket is nested in 
d the recess in body neck. Cleanout 
larity pockets can be provided in body. 
; = Sizes 214” to 12”, inclusive. 
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‘e has Fig. 2453—125-pound Stainless Steel 

» War 0. S. & Y. Gate Valve, with flanged 

enment ends, outside screw rising stem, threaded 
through bronze bushing in upper yoke 

1 shop arms, full flanged bolted bonnet and 

of off taper wedge solid disc. Sizes 214” to 
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FROM 


Suspended 
MAGNET 
at DUQUESNE 
PAYSFORITS 


OPERATION 


This 65" Stearns Suspended 
Circular Magnet above the 
head pulley of the main belt 
conveyor at the Warwick 
mine of Duquesne Light Co. 
recovers enough scrap metal 
to pay for its operation. 

ut—the important feature 
of this magnet installation is 
that it protects crushers and 
other valuable machinery. 

You too may have a problem 
of protection, reclamation or 
purification that can be effi- 
ciently, profit- 
ably solved 
with magnetic 


equipment. 
Consult 
Stearns Mag- 
netic Milwau- 
kee for advice 
and recommen- 
dations. 


* 


Magnetic equipment 
is a “must” in many 
industrial and min- 
ing field, whether it 
it be Suspended 
Magnets (Bulletin 
25} Spout Magnets 
(Bulletin 97) Mag- 
netic Pulleys (Bul- 
letin 302) or other 
types of magnetic 
separators (Bulletin 
800). 


* 


STEARNS MAGNETIC 


MANUFACTURING Co. 
629 S. 28th St., Milwaukee, Wis. 
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VARIOUS MEANS EMPLOYED BY GERMANS TO ABSORB ALL 
INDUSTRIES IN INVADED COUNTRIES 


Order is a vast industrial and 
financial empire, ruled by the alliance 
of Nazis party bosses, German big 
business and Quislingite collaboration- 
ists. Under the protection of the Wehr- 
macht and of the political terror, the 
large industrial and financial concerns 
in Germany have expanded their inter- 
ests. German business is step by step 
absorbing all business in the occupied 
and dominated countries. Outright ex- 
propriation is only one form of this 
absorption. Far less conspicuous and 
far more difficult to remedy is the ab- 
sorption through ordinary, legal busi- 
ness channels: extension of banking con- 
trol, acquisition of share holdings, crea- 
tion of companies of mixed German and 
native ownership, credit and clearing 
manipulations, working agreements, etc. 

The extension of banking control and 
expansion through normal business chan- 
nels are the most respectable techniques 
used by the Nazis in taking over indus- 
trial enterprises in foreign countries, 
hut they use less respectable techniques 
with equal skill and consistency, for 


-_s ECONOMIC core of Hitler’s New 


example, “Aryanization,” by ‘which Jew. 
ish property is handed over to Nazi 
business enterprises (perhaps the most 
spectacular case is the absorption of the 
Czech lignite industry by the Hermann 
joering Combine): cartellization, by 
which non-German enterprises are forced 
under the German cartel regulations 
(particularly in Bohemia and in the 
Netherlands); confiscation (as in Po. 
land, Alsace, the Protectorate, and occu- 
pied Russia), and many other ingenious 
methods. It is not exaggerating to say 
that not a single important business 
enterprise in Nazi Europe exists that 
has not been made, in one form or an- 
other, a Nazi business. The “Nazifica- 
tion” of European business thus meant 
the enforced integration of formerly in- 
dependent national economies into a 
few giant business concerns which share 
among themselves the entire European 
market, 

Heavy Industry. The core of this 
business empire in the field of heavy in- 
dustry is the Reichswerke Hermann 
yoering A.G. This is the holding com- 
pany of three main operating companies, 


FLETCH ER WORKS ctenwooo ave. & secono sr., Ph. 
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‘BERING 


each of which comprises a host of sub- 
sidiary and affiliated enterprises. The 
operating companies are active in the 
following fields: (1) mines and metal- 
lurgy, (2) machinery and armament 
production, (3) inland waterway navi- 
gation. Founded in 1937 as a company 
for the exploitation of German iron ore 
resources, it has since spread into 
almost every field of heavy industry. 


PETROLEUM MONOPOLY 


The Goering Combine participated in 
the formation of the Kontinentale Oil 
AG. in 1941, which was organized by 
the Deutsche and Dresdner Rank, several 
state owned corporations, and some im- 
portant firms in the synthetic fuel in- 
dustry, including the I.G. Farben. This 
company capitalized at 80,000,000 marks, 
is limited to oil properties outside of 
Germany. In this field, the company 
possesses a virtual monopoly since no 
German activity in any oil business 
abroad is possible without the consent 
of Continental Oil. Its chief empire is 
southeastern Europe. A few months 
after it had begun operations, the com- 
pany was in control of about 11 percent 
of all Rumanian oil capital; today, 
there is probably not a single Rumanian 
oil company which is not affected by the 
German combine. Production and profits 
have increased considerably. The largest 
Rumanian oil company, the Astra Ro- 
mana, an affiliate of the Royal Dutch 
Shell group, was handed over to a 
brother of the Dutch Nazi Rost van 
Tonningen.—The Hungarian oil industry 
is controlled through one of the major 
stockholders of the Continental Oil, the 
Wintershall A.G. In Poland, Continen- 
tal Oil formed the Karpathen Oil A. G. 
which holds an oil monopoly for this 
country, and in France it has acquired 
part of the stock of the Pechelbronne 
petroleum industry. 


CHEMICALS AND TEXTILES 


In the chemical and textile industries 
conquest was achieved mainly through 
collaboration. Both industries have 
reaped their richest harvest in France, 
Belgium, and the Netherlands. The 
spearhead of the expansion of the chem- 
ical industry was, of course, the I.G. 
Farbenindustrie. Through an agree- 
ment with the Kuhlmann corporation, 
the largest chemical concern in France, 
the German combine has absorbed a 
large part of the French industry. To- 
gether with four French companies, thé 
LG. Farbenindustrie has formed the 
S.A. de Matieres Colorantes et Produits 
Chimiques (S.A. Francolor), in which 
the German holding is 51 percent. 

In Spain, the I. G. Farben is “aiding” 
the larvest Spanish metallurgical com- 
pany, the Altes Hernos de Biskaya, in 
operating a nitrogen plant. A similar 
agreement exists between the German 
combine and several chemical companies 
Den mark.—The greatest addition to 
the empire of the German Dye Trust 
Was mide in Czechoslovakia. Here, the 
LG. «quired the Aussig and Falkenau 
Plants of the Aussig Union for Chem- 
lal and Metallurgical Production, one 
of the largest chemical works in Eu- 
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WeldOlets for butt 


welded branch con- 
nections. 


Piping . Better |, +. 
with 
WELDOLETS' 
THREDOLETS 


| ThredOlets for 


screwed branch 
connections. 


Socket-End 
WeldOlets for socket-type 
welded branch connections. 


Cutting Main Pipe 
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WeldOlets, ThredOlets and Socket-End WeldOlets are suitable for all com- 
monly used pressures and temperatures in every type of piping system. They are 
installed either before or after erection of the main line—and always with ease 
and economy. They are equally well adapted to prefabricated or “on-the-job” 
assemblies. Bestest of their patented, funnel-shaped intake aperture they improve 
flow conditions. Carried in stock for all standard pipe sizes up to 12” in size-to-size 
or reducing sizes—and can be furnished on special order in sizes up to 24”. 
Stock fittings are drop forged steel, but to meet special conditions will be supplied 
in Monel, Everdur, Toncan Iron, wrought iron, etc. 


Bulletin WT31 gives detailed information about all the advantages of WeldOlets, 
ThredOlets and Socket-End WeldOlets. Write for a copy today. 


Forged Fittings Division 


Bonney Forge & Tool Works, Allentown, Pa. 
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Cover all insu- 
lation exposed to infiltration 
of water or moisture with B-H 
Weatherseal. This Baldwin- 
Hill product is an emulsified, 
asphalt compound furnished 
ready-mixed in plastic form. 
By reason of its exceptionally 
high coverage and low per- 
centage of shrinkage, the per 
square foot cost is low. One 
hundred pounds will cover 55 


NEW YORK, N.Y. + CHICAGO,ILL. 


Huge spheroid completely covered with 
B-H Weatherseal. 


Protect Exposed Insulation 


square feet of surface Y% inch 
thick. After drying, dehydra- 
tion reduces the thickness to 
Ve inch, giving a smooth, com- 
plete seal over the entire area. 
You simply trowel it on. Stays 
permanently black—no fading 
or spotting. Send for generous 
sample of B-H Weatherseal 
and see for yourself how 
easily and thoroughly it 
works. 


BALDWIN-HILL CO. 


532 KLAGG AVE. - 


TRENTON 2,N. J. 
HUNTINGTON, IND. + KALAMAZOO, MICH. 


rope. And through the Dynamite Nobel 
A. G., the German company dominates 
the entire chemical trade in Slovikia, 

The second big chemical and phar. 
maceutical concern in Germany. the 
Schering A. G. Berlin, has recently es. 
tablished a plant in Budapest for the 
production of pharmaceutical and gal. 
vanotechnical articles, cable silk, ete 
The company expects to supply the 
southeastern European countries. 

The Nazis have been particularly sue 
cessful in gaining key positions in the 
cellulose industry and in using this jp. 
dustry for absorbing the whole conti. 
nental European textile industry. This 
undertaking was carried out under the 
leadership of the two German top com 
panies in the cellulose production, the 
Phrix A.G., and the Zellwolle Ring 
These companies are, like the Continental 
Oil, a true model of Nazi business: high 
party officials (such as Hans Kehr! 
share their control together with “old” 
business men and representatives of the 
state bureaucracy. The Phrix grow 
has worked itself into the Norwegian 
and Dutch cellwool industry: in Nor 
way, together with A.S. Berregaard, it 
has established, the A.S. Norsk Cellulfa 
brik: and in the Netherlands, it cooper 
ates with the Algemeene Kunstszijde Unie 
N.V., which controls most of the Duteh 
and part of the Spanish artificial silk 
production. In Spain, Phrix holds 26 
percent of the shares of the newly found- 
ed Fabricascion Espanola de Fibras Ar- 
tificiales S.A. 

The three big German concerns LG 
Farben, Phrix, and Bemberg hav 
founded a corporation in Berlin for is 
vestigating the possibility of prodw 
ing cellulose in Roumania. And in the 
summer of 1942, an agreement was con 
cluded between the Bulgarian corn mo- 
nopoly and a German corporation for 
using German patents in the production 
of fibers. A new company, the Albert 
Industrie-und Handelsgesellschaft A.G., 
was founded to produce cellulose and ar 
tificial fiber from domestic raw mate- 
rials in Croatia, and German and Italian 
capital established new factories for the 
production of artificial fiber in this 
country. 

The German Zellwolle Ring, whieh 
comprises some of the most important 
artificial textile companies in central 
and western Germany, has taken care 
of the Belgium and French industry. It 
participated in establishing the S.A. 
France Rayonne, founded with a capital 
of 500 million Franes, and its new fae- 
tory at Roane is said to produce 100 
tons of cellulose daily. In Belgium, the 
Zellwolle Ring works closely with the 
Seciete Belge de Fibranne, a new sub 
sidiary of the Union des Fabriques 
Belges de Textiles Artificials S.A. (Fa 
belta). In Slovakia, the German cell 
wool interests are represented by the 
Dynamite Nobel, through which ‘he LG 
Farben exerts its influence in southeast 
ern Europe. 


Excerpt from a report compiled by U gover 
ment agencies based on Monograph No. 5 the  * 
ordinator of Information, The German N+ ery 
Europe: Report No. 5 in the series Conditi:'s ime 
eupied Countries, ed. by the United Natior Informe: 
tion Offices: The Penetration of German ©?) os 

n 


Europe: various reports of the Board of Econ 
fare, and reports from the European press 
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DATA ON WHALING OPERATIONS 
OFF SOUTH GEORGIA ISLAND 


An Argentine company, one of two con- 
cerns engaged in whale fishing off the 
island of South Georgia, lying east of 
Tierra del Fuego, has released figures 
describing the catch during the Septem- 


yer 1942 to March 1943 season. About 
50,960 barrels of oil valued at 254,800 
pounds sterling were produced from 
998 whales. 

Whale guano, a mixture of meat meal 
and bone meal used for fertilizer, was 
the only other product obtained in com- 
mercial quantities by this firm. An esti- 
mated value of 64,800 pounds sterling 
was placed on the 54,000,000 kilograms 
of this whale commodity obtained. 

All stocks of whale oil, seal oil, and 
guano byproducts of this company were 
sold to the United States and the United 
Kingdom. 


BRAZIL INCREASES PRODUCTION 
OF CASTOR BEANS 


CASTORBEAN production for 1943 in 
Brazil has been estimated at 250,000 
ions, 55 percent greater than that of 
1937. 

The greatest increase in production 
over the 1937 yield are expected in the 
States of Sao Paulo and Parana. In 
fact, a rise is anticipated in every Bra- 
vilian State with the exception of Ceara, 
which will have an 8-percent decline, 
and Minas Gerais, where production is 
thought to be the same as it was 6 
years ago. 

The State of Sao Paulo will probably 
toduce 70,000 tons, or 28 percent of the 
43 castorbean total; Bahia, 60,000, 
“24 percent; and Pernambuco, 40,000 
‘ons, or 16 percent. 


SWEDEN EXPANDS CAPACITIES 
OF GLASS PLANTS 


A PLAN for the expansion of the win- 
dowglass factory of the Oxelosund Iron 
Works at Oxelosund, Sweden, from its 
present capacity of 240,000 cases to 
0,000 cases is reported by the foreign 
press. Four other manufacturers of win- 
lowglass are listed in the Swedish In- 
lustrial Directory, but 70 percent of the 
total output comes from the Oxelosund 
plant. 

All wire glass used in Sweden is im- 
ported, but the Oxelosund company is 
planning a factory that will have an an- 
mal production capacity of 100,000 
quare meters of wire glass. A glass- 
finding plant for window glass in di- 
nensions up to 2.5 by 1.1 meters is 
mother project included in the com- 
fany’s construction program, the total 
st of which is estimated at 6,000,000 
crowns. 


SOYBEAN PROCESSING PLANT 
N YUGOSLAVIA 


A MopERN, well-equipped plant’ for the 
Messing of soybeans into food prod- 
ts has been constructed in Serbia, 
Yugosla ia, according to the Axis press. 
“€ concern, which is believed to be the 
“tof its kind in the country, is al- 
edly directed by one of Serbia’s out- 
“aiding economic experts. 
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Now, more than ever, you need 
Lee Stainless Steel Equipment 
because it processes faster .. . 
completely protects your product 
against metallic contamination and 
is rapidly cleansed between batches 
and returned to regular service. 

Today’s priorities and allocations 
have somewhat limited the variety 
of Lee designs and the corrosion- 
resistant metals available in Lee 
Equipment, but . . . you can still 
get the same recognized, high 


STEEL EQUIPMENT 


L PRODUCTS CO,, INC. 


PINE ST., PHILIPSBURG, 


META 


quality Lee Kettles and Equipment 
because they too play an important 
part in Defense. 

Write for the Lee Catalog de- 
scribing the complete line. 


PENNA. 
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IF YOU'VE BEEN LOOKING for an efficient insulation 
that will not burn, you’ve found it now—Armstrong’s 
Foamglas. This material is as fireproof as glass—because 
it is glass in a brand-new form. 

Foamglas is made up entirely of tiny, sealed cells in 
which there is a slight vacuum. These cells give Foamglas 
the excellent insulating qualities which make for accurate 
temperature control and refrigeration savings. And look 
at its other outstanding advantages: 


MOISTUREPROOF Armstrong’s 
Foamglas is just as resistant to mois- 
tureas a pane of window glass. Neither 
water nor vapor can penetrate it. 
Thus Foamglas can be counted on to 
keep its original in- 
sulating efliciency 
permanently 


STRUCTURALLY STRONG 
Armstrong’s Foamglas has unusually 
high compressive strength—an aver- 
age of 150 lbs. per sq. inch. That 
means Foamglas walls are entirely 
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Elimination of fire hazard just one advantage 
of this new low-temperature insulation 


aj 


self-supporting—and no expensive wooden or metal fram- 
ing members are needed for its erection. 

Add to these “big three” advantages the plus values of 
light weight and easy workability, and you'll know why 
this new material is well worth investigating. Why not 
find out about it now? Just drop us a line and ask for 
our free booklet, “Armstrong’s Foamglas,” which gives 
full information about the physical properties of this 
unusual insulating material. Address Armstrong Cork Co.. 
Building Materials Div., 3311 Concord St., Lancaster, Pagj—— 


; P 
FOAMGLAS PASSES THE aN 2 
‘3 A 
the 
vert 
such 
; suit. 
eg 
; WA OD | 
| 
NOVEMBER 1943 CHEMICAL & METALLURGICAL ENGINE URING(CHEY 


| fram- 


lues of 
yw why 
not 
ask for 
h gives 
of this 
ork Co.. 


ster, Pa. 


SELECTIONS FROM FOREIGN LITERATURE 


PHOSPHATE FERTILIZERS 


AtrnovucH sulphuric acid has been 
the most widely used material for con- 
verting phosphate ores into fertilizers 
such as superphosphate, there are other 
suitable agents that can be used for this 
purpose which will result in more satis- 
factory products than superphosphate 
(which has a high content of gypsum 
and water that raises the costs of ship- 
ping and storage). 

It has been found possible to decom- 
pose up to 90-95 percent of highly con- 
entrated apatite (solid:liquid—1:3) 
and phosphorite (solid: liquid—1:2) 
pulps by treating them with a mixture 
of sulphur dioxide and nitrous oxides 
(with 5 percent NO and 5 percent so,). 
When the process is carried out in a 
countercurrent of gas and pulp the SO, 
is completely oxidized into sulphuric 
acid and the phosphorite is 90-95 per- 


phate raw material by bubbling the ni- 
trous gases through a water suspension 
of the phosphorite. A solution contain- 
ing up to 20 percent potassium nitrate 
and 8-9 percent phosphoric acid is ob- 
tained in the first step of the decompo- 
sition. When this solution is used in 
preparing the phosphorite pulp in the 
second stage of decomposition, a solu- 
tion ean be obtained with a content of 
up to 35 percent potassium nitrate and 
15 percent phosphoric acid. 

Rate at which the sulphuric acid is 
formed, depending on the concentration 
of the gaseous mixture and the rate at 
which the gas is bubbled through the 
pulp, ranges from 500-1200°kg. per eu.m. 
per day. A temperature of 80-90 deg. is 
recommended for the decomposition of 
the pulp, although phosphorites can also 
be decomposed at about 30-40 deg. 


‘Digest from “Decomposition of Phos- 
cent decomposed. phorites by a Misture of Bulphar 
i and itrous Oxides,” by G. A. Yakovkin 
Waste nitrous oxides can be used in Zhurnal Prikladnoi Khimii XV, No. 5, 275 
nitric acid decomposition of the phos- 289, 1942. (Published in Russia.) 
Decomposition of Apatite Pulp at 80-90 deg. and in the Cold 
(Solid : Liquid = 1: 4) 
Rate Yield Yield 
; Gaseous Mixture Composition of Gas _ of of 
= Charge,g. ___ Consumed, I. of gas, % l.per POs SO, Ca't NOs— Excess 
tite ixt. SO; NO § NO hr. % % g. 
5 1.92 47 2.0 2.2 3.5 .65 14 67 76 0,22 0.09 2.2 
5 1.92 40 2.066 2.1 5.2 5.2 12 73 81 0.22 0.08 2.2 
5 1.92 37 2.2 1.2 6.0 .25 12 80 99 0.27 0.77 2.4 
10 3.84 73 3.9 3.8 §.35 65.2 12 90 150 0.7 0.6 2.2 
5 1.92 36 2.2 2.20 2.0 0 5.5 12 73 92 0.58 2.4 
5 1.92 68 e 3.6 ee 5.3 11 S4 4.25 coe 
5 1.92 36 3.8 eee 0.5 12 8* 4.12 ee 
u 4.37 80 8.5 eee ».7 12 80 7.12 


FIG. 6054 
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@ Taber “General-Use” Pumps for the Processing and 


Chemical industries are not subjected to costly “one- 


purpose” pump waste. Merely changing Impeller and 


Casing fits Taber Pumps for various services. 


Helpful Bulletin CLVS-339 on request. 


AD Wo. 


Ta Established 1859 
THBER Pump (Co. 


294 ELM STREET 
BUFFALO, N. Y. 


EXACTING 


DRYING 


ROSS 


ENGINEERING 
CORP. 


350 MADISON AVE. 
NEW YORK 17, N. Y. 
CHICAGO 


DETROIT 
MONTREAL 
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ACIDS AND ALKALIES | 


HAVEG-SARAN 
Tubing; Pipe & 
Fittings; and 
sheets are avail- 
able from stock. 
HAVEG-SARA 4 
is also described 
in Bulletin P-3. 
Send for a copy 


HAVEG Chemical Equipment is 
molded from an asbestos base plas- 
tic. It is made in seamless one-piece 
units as large as 10 feet in diameter 
by 12 feet high. HAVEG Equip- 
ment is acid and alkali resistant 
throughout its entire mass. Its re- 
sistance is not simply in a coating 
or lining. 

HAVEG Equipment has strength, 
toughness and durability. It is unaf- 
fected by rapid temperature changes. 
It may be used continuously at tem- 
peraturesuptoandincluding, 265°F. 


Bulletin F-3 gives complete en- 
gineering, design and 
application data on 
standard and special 
types of HAVEG 
equipment, pipe, 
valves and fittings, 


now. Send for a copy today. 


A. Vertical HAVEG 
Pressure Tank. 


Cc. Willey HAVEG Pump. 


HAVEG CORPORATION 


CLEVELAND 


CHICAGO 


550 Leeder Building 
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1201 Palmolive Building 


DETROIT: 
2832 E. Grand Blvd 


NEWARK, DELAWARE | 


FACTORY-MARSHALLTON, DELAWARE 


LOS ANGELES 
601 W. Fifth St. 


ALKALI INDUSTRY IN BRAZIL 


THE SECOND world war caught Bragij 
at a disadvantage in regard to the 
manufacture of sodium alkalis, altlough 
the experiences of 1914-18 should haye 
shown the need for establishing such ay 
industry. The government became jp. 
terested in this problem in 1917, offering 
advantages to anyone who would go ints 
the large-scale production of caustic soda 
to supply the needs of the textile, soap 
and other industries. As a result of this 
encouragement, four firms started opera 
tions in this field, but only for a short 
time. Some years later, in 1936, a mod. 
ern plant for the electrolytic manu. 
facture of soda was built and put inte 
operation in Sao Goncealo, in the State 
of Rio. Although many projects for the 
manufacture of sodium carbonate and 
caustic soda have been proposed in the 
last ten years, the Sao Goncalo plant 
aetually represents the industry at this 
time. 

This war, however, can be said to have 
given Brazil a potassium alkali indus- 
try. Due to fuel shortages and diff- 
culties of exportation, there are now 
available large quantities of cottonseed 
cake left over from extraction of the oil, 
The ashes of this cake make an excel- 
lent raw material for the manufacture 
of potassium compounds and, in 1940, 
a plant was built in East Sao Paulo with 
a capacity of 300-350 tons of potassium 
carbonate a year. 


Digest from “Alkali Industry” by J. § 
Rosa, Revista de Quimica Industrial XU, 
No. 132, 15, 1943. (Published in Brazil) 


BROMINATION OF CHLOROPRENE 


CHLOROPRENE has been brominated in 
chloroform at 0.5 deg. C., the reaction 
taking place quietly and resulting in a 
heavy yellowish oil with b.p. 98-101 
deg. C. at 10 mm. The combination oc- 
curs in the 1,4-position. The structure 
of the bromide was determined by oxi- 
dation with potassium permanganate, 
and bromoacetic acid was isolated and 
identified. It was found that chloro- 
prene could be removered from chlore- 
prene dibromide in a water-aleoho! solu- 
tion by the action of zine shavings. 

When chloroprene dibromide was 
reacted with an alcohol alkali the main 
reaction product,.was 2-chloro-1]-bromo- 
butadt®@ne-1,3, aswell as a smal] amount 
of the diethyl ether of chloroerythrene 
glycol (2-chlorobutene-2-diol-1,4). The 
action of an alcoholic solution of potas- 
sium hydroxide on divinyl 1,4-dibromide 
leads to the substitution of the bromine 
atoms by ethoxy groups with the for- 
mation of the diethyl ether of erythrene- 
glycol (butene-2- diol-1,4). Oxidation of 
this ether yielded ethoxyacetic acid e& 
clusively. 


Digest from “Conjugated Systems Brom 
ination of Chloroprene’ by A. A. Petro’ 
Zhurnal Obschei Khimii XU, No. 1-2, 108 
112, 1943. (Published in Russia.) 


NEW SOURCE OF TANTALUM 


A NEW industrial mineral has been 
discovered in Brazil which belongs  ® 
variety having a richer content of tah 
talum than any so far known. This 
mineral occurs between Picui and Cur 
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rais Novos on the boundary between 
srazi] | North Rio Grande and Paraiba in a 
, the @ dike of pegmatite which is now being 
iough prospected for tantalite. 

have This mineral is of a _honey-yellow 
ch ay color, has a tetragonal crystalline struc- 
.e in. My ture and a density of 7.10 to 7.30. It 
fering f has a distinet basal cleavage and con- 


into  choidal fracture. Its optical properties 
soda that it is definitely a new variety 
, soap of mineral since they are not found in 
this any other known variety. Spectro- 


opera- graphic and chemical analyses indicate 
short @ that it is essentially a metatantalate of 
mod. aluminum, calcium and magnesium. It 
manu. § consists of approximately 92 percent 
t into @ tantalum pentoxide, containing possibly 
State 12 percent columbium pentoxide. The 
or the alumimim= and calcium oxides average 
e and § about 3 percent each and the magnesium 
in the § oxide is usually from 2 to 3 percent. 
plant Commercial possibilities of this new 
it this § mineral are believed to be very promis- ae P 
ing in view of its high tantalum con- For 75 years Morris has specialized in 
o have § tent and its exceptional purity. Accord- . ‘ 
indus- | ing to the report of Professor Leonardos, designing pumps to meet difficult require- 
1 diffi. § who submitted the specimens for analy- 
e now § sis, it is very probable that the deposit 
onseed § will be able to produce a sufficient quan- 
the oil, § tity of mineral for commercial exporta- 


ments. Do your pumping conditions involve 


i icky or pulpy materials .. . 
excel- tion. More detailed information on pos- abrasive, st 
facture § sible utilization of this mineral will be ° 4 
| 1940, B released as soon as studies now under high temperatures, pressures, or suction 
lo with way are completed. 
assium fj lifts . . . multiple operating conditions . . . 


item of a New 
Mineral in the Tantalate Family” by Caio . H H 
Pandia Guimaraes, Revista de Quimica corrosive liquids? if so, investigate Morris 
y J. 8 Bf Industrial XII, No. 129, 14, 1943. (Pub- 
jal XI, lished in Brazil.) 


Brasil. . .. the largest line of pumps for special 7 

Li THE PRESENT trend in coke manufac- purposes. You can rely on Morris experi- 

me Sos ture is toward the use of low tempera- 


<n tures, the chief advantages of which 
g Fr are as follows: (1) better recovery of 
“gel tars, (2) a smaller and therefore richer 


ence to supply a design that will operate 


mee: quantity of gases, (3) a better quality efficiently and economically. If you have 
and (4) economy of heat. The 
by oni H aiet disadvantages of the low-tempera- a difficult pumping problem, don’t give it 
— lure treatment, in the case of plants now , 
poe in operation, is that it is impossible to up, give it to Morris. 
pl the furnace after the coke is dis- 
a a charged and, secondly, it requires far 
me  Buore time and therefore a much larger 
ngs. eA jlant for the same output. 
a ail The Zuyderhoudt type of furnace is 
| -bromo- reeommended for this process of low- 
amount “mperature coking. It consists of 
-ythrene Tuneated steel retorts housed in re- 
The ‘ractory chambers and heated externally, 
f potas- ‘ving a center of perforated plate. 
The furnace is fed at the top and dis- 


ibromide he 
bromine at the bottom by a patented 


the far lviee. Each retort chamber is heated 

-ythrest gas burners and the combustion prod- seed Double Suction Horizontally Split Pump 

ation ts are cireulated by a blower, permit- Non-binding Pulpy for Clear Liquids 

acid ex high thermal output for the unit. 

; Use of these furnaces makes it pos- 
“ble to obtain from one ton of dry soft 

Brom! the following products: 110-150 


eee “in. of gas with a heating capacity of 
= ‘000 ca per cu.m.; 5-10 kg. of volatile MORRIS EXPORT OFFICE 
“terial (benzines); 50-100 kg. of pri- MACHINE WORKS 
~ 50 CHURCH ST. 
tars; 3-6 kg. of ammonium sul- BALDWINSVILLE, 
nas been 750-800 kg. of agglomerated NEW YORK 
(ae 
t of tar 


Digest ‘rom “‘Metallurgical Coke” by An- 
This Furia, Revista Brasileira de Quimica 
and Cur- Bnei $8, 209-211, 1943. (Published in 
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BRISTOL.. 


brings to new refining problems the broadest expe- 
rience with automatic control of chemical processes 


Petroleum refineries are taking an increas- 
ing part in the production of the raw materials 
for chemical processing. Synthetic rubber, 
aviation gasoline, plastics, cooling liquids and 
alcohols — all point toward a newer, closer 
cooperation between oil refinery and chemical 
process plant. 

This may mean, for executives in both 
fields, additional supervisory worries arising 
from a new complexity of operating variables 
affecting cost, quality and production... 
worries which may often be solved most 
efficiently by new applications of automatic 
controlling and recording instruments. 

Bristol engineers have, over the years, 
gained wide experience in applying automatic 
control instruments to chemical processes. 
Today, Bristol Instruments are widely used 
in many of the most progressive plants in the 
country. 


Many chemical plants, that have worked 
with Bristol engineers on processes involving 
time, temperature, liquid level, pressure, 
vacuum, pH value, humidity and flow, are 
now saving precious raw.materials and- man- 
power by insuring that process equipment 
will operate on the exact production schedule 
planned for best results. In certain cases, 
Bristol’s Coordinated Process Control has 
been applied to critical factors never before 
controlled, or has automatically controlled 
entire processes with mathematical precision. 

At the same time, Bristol’s specific advances 
in individual instruments have often added 
new control refinements to existing systems. 

If you anticipate placing a new product 
into production, or are experiencing control 
difficulties in present operations, a note on 
your letterhead will bring a Bristol engineer 
to consult with you without cost or obligation. 


ow 


AUTOMATIC CONTROLLING AND RECORDING INSTRUMENTS 
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KEEPING WORKERS HEALTHY 


EsseNTIALS or INDUSTRIAL HEALTH. By 
C. O. Sappington. Published by J. B. 
Lippineott Co., Philadelphia, Pa. 626 
pages. Price $6.50. 

THE CHEMICAL industry has always 
shown an active interest in industrial 
safety, an interest which has repaid its 
investment many times. It is only one 
step, however, from industrial safety en- 
gineering to the broader industrial health 
engineering. It is with this broader as- 
pect of the problem, the application of 
preventivé medicine and public health to 
industry, that this volume devotes most 
of its space, although there is much 
fundamental information of value on the 
cause and prevention of accidents. 

Other than dealing in detail with the 
type of industrial health administration 
set-up, this work gives comprehensive in- 
formation on various aspects of indus- 
trial hygiene and toxicology, industrial 
medicine and traumatic surgery, work- 
men’s compensation and rehabilitation, 
nutrition, safe concentration codes, illu- 
mination, personal service convenience, 
women in industry, and other similar 
topics. 

This book is recommended to safety 
and health engineers in the chemical and 
process industries for two outstanding 
reasons: (1) It is fundamental enough 
in treatment to give basic principles of 
industrial health, and thus will serve to 
broaden and refreshen the chemical en- 
gineer’s outlook on the problem; (2) it 
contains a large amount of specific in- 
formation directly applicable to the 
chemical industry and to workers in the 
industry. 


SYNTHESES, 1930-1939 


ORGANIC SYNTHESES. Collective Volume 
Il. Edited by A. H. Blatt. Published 
by John Wiley & Sons, New York, 
N. Y. 654 pages. Price $6.50. 

Reviewed by R. C. Elderfield 

CoLLEcTIVE Volume II presents the re- 
vised material contained in Volumes X 
—XIX (1930-1939) of Organic Synthe- 
ses, together with eleven new checked 
preparations. The organization is the 
same as in the annual volumes with each 
precedure consisting of the equation of 
the reaction, the detailed directions, fur- 
ther comments and suggestions in the 
form of notes, and a summary of the 
methods of preparative value. A sketch 
of the apparatus is given wherever it is 
considered necessary. 

Some features of the many which de- 
serve mention are the inclusion of the 
Chemical Abstract index name placed 
immediately below the title of the prepa- 


Tati n if the two names are different, 


= ‘ture references as late as 1942, and 

indication of compounds obtainable 
at & price of five dollars or less per kilo- 
gram. Use of the book is greatly facil- 
itate! by separate indices, in which the 
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material is listed according to type of 
reaction, type of compound, formula, 
and in a general index. Although the 
various directions are the contributions 
of many, the presentations of all are 
uniform and lucid, a sign of excellent 
editorial work. The printing, paper, 
and binding of the book are good. 

The presence of a type of reaction— 
and a type of compound—index gives 
indication of a fact well recognized by 
workers in the field, that the use of 
Organic Syntheses does not end by any 
means with the list of compounds in 
the Table of Contents, but that the di- 
rections are very often used as start- 
ing points for new syntheses. Along 
with Collective Volume I, this new book 
should be in the library of every or- 
ganic chemist. Indeed, from the obser- 
vations of this reviewer, it already is. 


INVENTORS AND INVENTIONS 


AMERICA’S GREATEST INVENTORS. By J. 
C. Patterson. Published by Thomas 
Y. Crowell Co., New York, N. Y. 240 
pages. Price $2. 

THREE years ago a committee of scien- 
tists and inventors named 18 men as 
“America’s greatest inventors.” This 
book tells the stories of the lives and 
works of this group of famous men. Each 
chapter is short and well written telling 
briefly and interestingly the stories of 
the great inventions. Here are the 
stories behind the beginnings of the cot- 
ton gin, steamboat, reaper, telegraph, vul- 
eanized rubber, sewing machine, type- 
writer, air brake and telephone. It is 
interesting to note that three of the 
second nine inventors might be called 
chemical engineers. The list consists of 
Edison, Tesla, Hall, Mergenthaler, 
Wright Brothers, DeForest, Baekeland 
and Burton. For light interesting read- 
ing the book is recommended. 


ELEMENTARY PRESENTATION 


THe AMAZING PETROLEUM INDUSTRY. 
By V. A. Kalichevsky. Published by 
Reinhold Publishing Corp., New York, 
N. Y. 234 pages. Price $2.25. 


Reviewed by George F. Fitzgerald 


THIs volume is a totally different type 
of work from the author’s previous 
books: “Modern Methods of Refining 
Lubricating Oils” and (with Stagner) 
“Chemical Refining of Petroleum.” It is 
definitely directed to “college students, 
young engineers and others interested in 
but not active in refining or production.” 

Keeping his objective constantly in 
mind the author has limited himself to 
extremely simplified presentation of the 
subject. Such complexities as the con- 
stitution of petroleum, distillation, 
cracking and solvent processing are ex- 
plained in very elementary terms. The 
chapters on production, transportation 
and storage are excellent. They are fac- 
tual without being tiresome. To the lay- 
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man they furnish in readable form all 
the familiar data. 

Everyday questions relating to the 
manufacture of gasoline, “high-octane,” 
lubricating oils, additives, special 
greases and chemicals from crude are 
adequately answered in non-technical 
language. 

There is evidence of very careful edit- 
ing and correction which makes the more 
noticeable the obvious misstatement on 
p. 10 where paraffin wax is mentioned as 
a residue of distillation. Later in the 
text (p. 172) it is correctly described 
as “associated with distillate stocks.” 
The 17-p. glossary and a complete in- 
dex are excellent features all too often 
omitted from books of this type. 

The book is useful to anyone unfamil- 
iar with the petroleum industry who 
requires an elementary presentation. It 
may also be helpful to technical men in 
the industry who have difficulty explain- 
ing their work to the general public. 


FOR THE BOYS AND GIRLS 


So You WanT TO BE A CHEMIST. By 
Herbert Coith. Published by McGraw- 
Hill Book Co., New York, N. Y. 128 
pages. Price $1.50. 

Your CAREER IN CHEMISTRY. By Nor- 
man V. Carlisle. Published by E. P. 
Dutton and Co., New York, N. Y. 251 
pages. Price $2.50. 

Reviewed by Raymond E, Kirk 


Here is help for the chemist or chem- 
ical engineer who is asked to advise 
young men and women regarding ca- 
reers in chemistry and chemical engineer- 
ing. 

The first of these books is “a brief dis- 
cussion of the activities of the chemist 
and chemical engineer in industry.” It 
is directed primarily to students already 
in college and majoring in chemistry or 
chemical engineering. The preface states 
that it is also designed to explain the 
work of the chemist to business men 
“men who have heard of chemists, but 
who really have not much of an idea as 
to how they work or what they can ac- 
complish. . . .” “Laymen are apt to 
regard us as an uncompromisingly seri- 
ous-minded lot and unfortunately when 
they have decided that about us, it is 
sometimes hard to get them to accept us 


RECENT BOOKS RECEIVED 
Principles of Physical nee. By F. L. 


Coonan. Harper. 
Biochemistry of the Fatty Acids. By W. R. 
Bloor. Reinhold. $6. 


Crowell 


The Chemical Front. 
Knopf. $3. 


The gay Explosives. By M. Meyer. 
By Williams Haynes. 


Principles and Applications of ee 
istry. Vol. I. 4th ed. By H. J. Creighton. 
Wiley. $5. 


Laboratory Manual Chemistry. 
A. L, Olsen 


Greene, Wiley. 
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SYVILON 


WATER or AIR-OPERATED 


VIBRATORY 
MATERIAL 
HANDLING 
EQUIPMENT 


With variable frequency control, 
that is, varying the pulsations per min- 
ute—long, slow strokes for li 7 fluffy 
materials—short, fast strokes for dense 
granular materials. 

Plus valve control of the power or 
amplitude of the pulsations, and of 
the rate of flow. 

“EXPLOSION PROOF” —air or 
water operated to suit the application 
—for operation in hazardous atmo- 
spheric locations, or handling explo- 
sive materials. 

Operate efficiently on water, air or 
oil pressures of 40 psi. and up. 


VIBRATORS 


For epptication to 
stubborn bins, hop- 
pers and chutes. 

Available in two 
sizes—the HV-15 for 
up to 750 Ib. capac 

hoppers, and the 
HV. 55 for up to 5 
tons capacity. 


JOLTERS 


Particularly effec- 
tive on light, fluffy 
materials. 

100 short, sharp 
jolts per minute. 

Two models avail- 
able—HJ-250 with a 
capacity of 250 Ibs. 
—and the HJ-550 
with a capacity of 
550 Ibs. 


FEEDERS 


For feeding or 
conveying bulk 
materials. 


Available in two sizes—HF-1 with a ca “4 
ity of up to 4 tons per hour, and the 
with a capacity of up to 10 tons per io 


FEEDER 
MACHINES 


Complete ma- 
chines ready for op- 
eration. 

Vibrated hoppers, 
vibrating feeders 
with valve control 
of rate of flow. 

_ Available in two 
sizes. 


Write us about your problem 


SYNTRON CO. 
610 Lexington Homer City, Pa. 
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as members-in-good-standing of a busi- 
ness organization, There seemed to be 
some pout in reminding ourselves, and 
perhaps others as well, that after all, 
chemists are people woo.” The author 
lives up to his preface. Original verses 
about “the chemists, Bum!, bum!” head 
each chapter. He even starts oil by 
quoting that ultimate of insults: “Oh, 
so you work in a drugstore, do you?” 
Nor does the author neglect the failings 
and foibles of chemists and chemical en- 
gineers. The paragraphs on “chemists” 
in display ads are worth the price oi 
the book. 

The author devotes chapters to each 
of the major ways in which industry 
uses chemists. The chapter “Standards” 
covers the importance of analytical chem- 
istry and comments on its under em- 
phasis, while the chapter on “Research 
and Plant Development” epitomizes the 
usual industrial practices in these fields. 
“Products Service” shows the relation- 
ship of the chemist to the customer. The 
excellent suggestion is made that chem- 
ists from this department might aid in 
checking statements made in the adver- 
tising of the company! Two chapters 
on “The kind of chemists industry wants” 
will be especially valuable to major stu- 
dents and to their advisors. An excel- 
lent and very realistic section on the 
moot question of graduate work avoids 
the glib generalization often heard. The 
section on chemistry vs. chemical engi- 
neering should be read by all members 
of the ancient and honorable (and close- 
ly related) professions involved. The 
over-zealous members of each profession 
are cleverly rebuked and certain senten- 
tious teachers are neatly lampooned. 

The second book is designed to “pro- 
vide a start toward guiding the reader 
who feels that chemistry might be his 
or her career through the maze of indus- 
tries in which chemistry plays a vital 
role.” The style is somewhat flamboy- 
ant in spots while elsewhere it is very 
reminiscent of the late Edgar Slosson at 
his best. At times one feels that he 
must “hang on to his hat” because of 
the breezy writing. The chapter list in- 
cludes Agricultural Chemistry, Food In- 
dustries, Forest Products, Plastics, 
Glass, Synthetic Rubber, Textilés, Petro- 
leum, Pharmaceuticals and Explosives. 
Two chapters are devoted to the special 
aspects of “Women in Chemistry.” Ad- 
dresses by Dr. F. J. Curtis and Dr. H. G. 
Knight together with a preface by Dr. 
C. M. A. Stine round out a very attract- 
ive book for high school students en- 
gaged in choosing a career. Some gene- 
ralizations seem overdone. Not all in- 
formed persons will agree that “The 
chemical engineer also must hold a Ph. 
D. degree.” The line of demarcation be- 
tween research chemists and executives 
is not always as clear cut either in sal- 
ary or function as the author implies. 
Phosphorus and sulfur are misspelled 
throughout the book. Sodium hydrate 
is used to mean sodium hydroxide. At 
times the unwary reader could be misled. 
Plastics are made from many other 
sources besides farm wastes. Nor does 
a sweet potato “contain” molasses, etc. 
The needed distinction between a chem- 
ist and a pharmacist is not clearly 
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stated. In places careful editing would 
have removed excess verbiage. A care- 
fully considered chapter on the work of 
the chemical engineer would have added 
to the value of the book. 

High school boys and girls will find 
the book both informative and stimulat- 
ing. The chapters on Plastics, Glass, 
and Synthetic Rubber are especially well 
done. The chapters on women state ex- 
plicitly both the present needs and the 
jong time hazards for the woman chem- 
ist. “In pioneering in this field, it is 
the ability to stand head and shoulders 
above the next person that leads to 
progress. . .” Excellent advice is given 
on how to capitalize the seeming disad- 
vantage of sex. Special attention is 
given to the work of the research biblio- 
grapher and of the patent department. 

In these books one sees the divergent 
mental patterns of the professional 
chemist and the high school councilor. 
Coith has written out of his experience 
with chemistry and chemists; Carlisle 
out of his experience in helping high 
school students choose careers. Coith 
writes in a contemplative as well as an 
explanatory fashion; Carlisle has tried 
to get the answers to the questions asked 
by the bright young boy or girl choosing 


wim 


acareer. Each author has succeeded ad- 
mirably. Each book will be of great 
service. Each should be on the book- 


shelf of every public-spirited chemist and 
chemical engineer. 


ADVANCED UNDERGRADUATE 
SPECTROSCOPY 


Being CHEMICAL Specrroscopy. Second edi- 
rppii- tion. By Wallace R. Brode. Pub- 
‘iples lished by John Wiley & Sons, New 
. York, N. Y. 677 pages. Price $7.50. 
Reviewed by Edwin K. Jaycox 
2s the Tuts book is intended primarily as a 
5 will textbook for an advanced undergraduate 
lit course in chemical spectroscopy. It com- 
lauty, prises a text covering the subject, both 
1e. in theory and practice, an extensive 
: bibliography, twelve well designed labo- 
nding 


ratory experiments illustrating the prin- 
ciples and applications of the more im- 
portant types of spectrographic appara- 
tus, eleven tables and three charts. 
Throughout the book various types of 
commercially available spectrographic 
apparatus are described and their theory 
ind applications are explained. The 
theoretical aspects are dealt with in a 
concise, straightforward manner in which 
the fundame ‘tal premises are developed 
with only such elaboration as is neces- 
‘ary for the application to the problems 
of the analyst. The discussion on spec- 
ographs covers prism and grating in- 
struments, their optical and mechanical 
tharacteristics, sizes and uses. Acces- 
‘ory apparatus such as external optics, 
tre and spark stands, power sources, 
tleetrodes, sectors and densitometers, 
are well covered. Various types of pho- 
‘meters, colorimeters, fluorometers, and 
other instruments are also dealt with. 
Enoug! information is given about most 
{the apparatus to enable the reader to 
thoose the best instrument for the prob- 
lem to which it is to be applied. 
€ section on “The Application ‘of 
Spectrographie Analysis” might well 


CHEMICAL 


No extra time for re-handling 
here. A Shepard Niles Single-Beam 
Crane covers every square foot of 
the bay with vertical lifts. Side pull- 
ing and dragging of the load is 
eliminated. The crane covers the 
length of the bay, while the hoist- 
ing unit covers the width. Thus, 
fast, accurate and economical han- 
dling of materials is afforded 
through Single-Beam Cranes, 
where conditions do not require, 
nor clearances permit, installation 
of a Double-Beam Crane. 


Available in over-running, inner- 
running or under-running con- 
struction—with push button, or 
pendent rope control. Handle all 
loads from \4 to 10 tons. 


Call in our nearest representa- 
tive. He will gladly cooperate with 
you in determining where im- 
portant materials-handling econ- 
omies can be made. 


Write for 
Bulletin 130 
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{ 7 


Operate on the inside of the > 
crane runways, either direct- 
ly on the lower flanges of the 
runway beams, or on Shepard 
Track which has been clamped to the lower 
runway flanges. span, 40° 0”. 
Maximum load, 5 
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of runway to which Shepard 
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Maximum load, 10 tons. 
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ELECTRIC WHEEL CO. 


have been expanded. It deals with sone 
of the lesser known applications ap 
ignores many of the industrial applica 
tions that have made the spectrocrap) 
such a valuable analytical tooi. 

The theory of measurement of absorp 
tion characteristics of various 
has been ably presented. Techniques 
applicable to all types of photometers 
both for work in the visible and ultra 
violet regions, are adequately described 

Of primary importance to the student 
and to new workers in the field, is 4 
chapter containing twelve laboratory ex 
periments designed to acquaint the work 
er with the more important types of 
spectrographic apparatus and their ap 
plication to practical problems. Each 
experiment is complete, usually starting 
with references to the theoretical back 
ground and to descriptions of the appa 
ratus to be used. Details on procedun 
and the method of evaluating the data 
make the experiments of great value to 
working spectroscopists as well as to 
students. 

Eleven tables and three charts, cover 
ing 259 pages, are worth the price of the 
hook without the text. The data con 
tained in these tables and charts are 
sufficiently complete to meet all but the 


occasional needs of a_ spectrographiec 
laboratory. An extensive bibliography 


rounds out the book and makes it a 
well worth while addition to the spectro 
chemical laboratory book shelf. 

It is curious that the author in his 
Preface fails to state why he considered 
this second edition of his book desirable, 
and wherein it differs from the first edi- 
tion. Most of the material presented is 
identical with that of the first edition. 
However, some chapters have been ex- 
panded or rearranged, particularly those 
dealing with apparatus, which have been 
brought up to date. Some tables and 
charts have been added. 


VOLATILE INDUSTRIAL HAZARDS 
Noxious Gases. Second edition. By Y. 

Henderson and H. W. Haggard. Pub 

lished by Reinhold Publishing Corp., 

New York, N. Y. 294 pages. Price 

$3.50. 

Reviewed by Otto Eisenschim! 

Tuts book begins with the strange 
truism that, although most people die 
by cessation of respiration, they usually 
are oblivious of their breathing, while 
they think frequently of their digestion 
and other bodily functions. The authors 
then explain respiration, the disturb 
ances caused by want of oxygen, the 
proper hydrogen-ion concentration of 
blood, and the principles determining 
the power of the human body to abserb, 
distribute, and eliminate volatile sub 
stances. Deviating quite properly from 
an orthodox classification, Henderson and 
Haggard divide noxious gases from 4 
practical standpoint into: (1) Irritants, 
(2) Asphyxiants, (3) Volatile and drug 
like substances and (4) Inorganic ané 
Organometallic Substances. 

Gases occurring in industry { rm the 
sole subject matter under dis  ssi0™ 
their use in war is beyond the < ope of 
this volume, whose chief aim is ‘o pM 
mote measures of safety for t! se & 
gaged in the manufacture or ): ndling 
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ally for gas compressors. 
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vents condensation from enter- 
ing the crankcase. Prompt de- 
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of dangerous products. Let it be said 
that in the opinion of this reviewer, their 
purpose has been accomplished in com- 
mendable fashion. 

A special chapter is devoted to methods 
of resuscitation, and many outdated 
methods and false perceptions are criti- 
eized or condemned. For instance: a 
man affected by an irritant gas, presents 
an entirely different problem from a 
man exposed to an asphyxiant. In the 
latter case oxygen may save the patient; 
but for irritants, absolute rest is the 
only prescribed remedy. A lucid expla- 
nation of this differentiation is given. 
Injections of drugs in any case of gas 
poisoning is frowned upon as certainly 
not beneficial and possibly harmful. Va- 
rious methods of artificial respiration 
are described, and so are some breathing 
machines. The avthors believe mechan- 
ical devices such as the pulmotor, have 
been responsible for more lives being lost 
than saved, because they usually arrive 
too late to do any good, whereas the pa- 
tient could have beep kept alive by imme- 
diate application of ordinary artificial 
respiration. 

One of the best chapters deals with the 
prevention of poisoning and the neces- 
sity of Federal and State legislation. It 
is to be hoped that these recommenda. 
tions will be speedily acted upon. 


Some minor flaws in the book are 
noted, but do not affect its general ex- 
cellence and usefulness. The illustra- 


tion on page 22 does not fully conform 
to the text. A few paragraphs could 
have been added on other noxious vapors 
frequently encountered in industria! 
operations, such as the fumes given off 
by tung oil or by natural and synthetic 
resins held at high temperatures. The 
style of the text is unnecessarily com- 
plex most of the time, but the chapter 
on resuscitation is a masterpiece of 
brilliant scientific writing, no less thor- 
ough because it is entertaining at the 
same time. 

All in all, this is a book which should 
find a ready place on the shelf of anyone 
apt to meet the problems presented there- 
in—and that means practically every 
chemist and chemical engineer as well 
as many others. 


INTERIOR BALLISTICS 


THE THERMODYNAMICS OF FIREARMS. By 
Clark Shove Robinson. Published by 
McGraw-Hill Book Co., New York, 
N. Y. 175 pages. Price $2.50 

Reviewed by G. F. Kinney 

ORDNANCE development in this coun- 
try has felt a distinct lack of English 
language texts. Part of this gap is now 
taken up by the publication of “Thermo- 
dynamics and Firearms”, an excellent in- 
troduction to the science of interior bal- 
listies. 

A purpose of interior ballistics is the 
prediction of performance of a certain 
powder in a certain firearm before it is 
fired, or even before manufacture. Two 
general methods of making the predic- 
tion are available (1) empirical relations 
based on past performance data, and 
(2) thermodynamic methods based on 
physical and chemical properties of the 
materials. The first method is quicker 
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fins. With tremendous pressure 
and turbulence, the flow surges 
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HOMO-MIXERS are doing 
a big job in process plants 
today — batteries up to a 
hundred! Write us! 


EPPENBACH 


INCORPORATED 


LONG ISLAND CITY, N. 


216 


and easier, but the second method can 
be used where no past performance data 
are available, and thus applies to situa- 
tions where empirical relations cannot 
be safely extrapolated. The second meth- 
od is the method of this work. Practi- 
cal numerical examples form an integral 
part of the presentation, and many 
tables, formulas, and graphs are included 
to permit extension of these calculations. 
Although this type of thing is well cov- 
ered in the German literature, this is 
the first organized presentation in Eng- 
lish. 

The press of the war effort is reflected 
somewhat throughout the book. Many 
chapters seem all too short, and then 
there are a rather large number of typo- 
graphical and other errors. Few of 
these errors could cause confusion, and 
future printings will no doubt rectify 
them. The character of the work is such 
that future printings seem assured. 
Highly recommended as an introductory 
text, and as a clear cut exposition of 
fundamentals. 


POPULARIZED STATISTICS 


SrrRaTectc MATERIALS IN HEMISPHERE 
Derense. By M. S. Hessel, W. J. Mur- 
phy and F. A. Hessel, with a section 
on Petroleum by H. J. Wasson. Pub- 
lished by Hastings House, New York, 
N. Y. 235 pages. Price $2.50. 


Reviewed by George S. Brady 


As A book on the background of those 
raw materials originally designated as 
“strategic” and “critical,” this volume 
is excellent, and it has a style that 
should make it interesting and compre- 
hensible to the beginner. But the book 
hardly lives up to its impressive title. 
Too much of the data gives evidence that 
it follows the reports of the various stra- 
tegic materials committees which func- 
tioned prior to Pearl Harbor. The sta- 
tistics are for the most part too old 
to show the tremendous shifts that have 
taken place in production centers since 
the war. The vast political and social 
problems that were bound up with the 
economic geography of international 
raw materials are likewise scarcely 
considered. The cartel and monop- 
oly systems that made it impos- 
sible for a great nation like out own 
to better its position in tin, rubber, qui- 
nine, and magnesium, right up to the 
moment that supplies were cut off, are 
avoided in the discussions, although they 
constitute one of the greatest problems 
confronting the after-the-war materials 
situation. What will happen to the 
new sources of supply of many materials 
developed with vast American funds is 
an important postwar problem for which 
the authors offer no answers. How, too, 
the democracies are going to compete in 
an international trade against a country 
that controls one-sixth of the area of the 
world and which will have no part in 
the restrictions and “overheads” and 
multitudinous middlemen of the so-called 
democratic countries, is something that 
the authors avoid, though it is today 
one of the chief worries of the interna- 
tional raw materials markets. 

The technical treatments in the book, 
too, lack professionalism. Typical of 


| be impressive production records now 
being achieved in the Central West 
and Southwest promise new and richer 
opportunities there for business and indus- 
try when the war is over. 

These rapidly expanding industrial 
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many instances of the casual treatment 
of the subjects is the statement on p. 30 
that pig iron production is limited “be- 
cause we lack scrap.” But, as with the 
economic points, the sins of the omission 
in technical matters are greater than 
those of commission. The authors have 
done a good job of popularizing the pre- 
war studies and statistics on raw ma- 
terials. It is an interesting book for 
the beginner but not a book that fits its 
title. 


MATH 
ENGINEERING PROBLEMS ILLUSTRATING 

MATHEMATICS. By John W. Cell. 

Published by McGraw-Hill Book Co., 

New York, N. Y. 172 pages. Price 

$1.75. 

Reviewed by F. B. Hildebrand 

Tus collection of problems was com- 
piled by a committee appointed by the 
Mathematics Division of the Society for 
the Promotion of Engineering Education 
under the chairmanship of J. W. Cell. 
The more than 500 problems, which are 
classified under the headings of trigo- 
nometry, analytic geometry, differential 
and integral calculus, provide varied il- 
lustrations of the practical usefulness of 
the mathematics offered in the college 
freshman and sophomore level. Answers 
are included. 

The problems are intended to supple- 
ment the formal drill work of the or- 
dinary mathematical text and are par- 
ticularly valuable in that they are de- 
signed to avoid the usual student reac- 
tion that a given “applied” problem has 
been especially tailored so as to be solv- 
able by his mathematical equipment. A 
large number of the problems can be 
assigned directly to an average class, 
while many others (generally marked 
with asterisks) are suitable for class- 
room discussion or for maintaining the 
interest of superior students. The fields 
of mechanics, elasticity, chemical engi- 
neering, thermodynamics, electrical engi- 
neering and fluid mechanics are particu- 
larly well represented. 


PHILOSOPHICAL PHYSICS 


Tae Mernopotocy or Pierre Dune. 
By Armand Lowinger. Published by 
Columbia University Press, New York, 
N. Y. 184 pages. Price $2.25. 

Reviewed by Karl K. Darrow 
Prerre DunEeM (1861-1916) was a 
brilliant but eccentric Frenchman who 
was professor of theoretical physics in 
various French provincial universities, 
finally at Bordeaux. He was a very 
voluminous writer; but unfortunately for 
his prestige among his physical col- 
leagues, he had a strong aversion to 

Maxwell’s electrodynamics, to atomic 

theory, to relativity and to quantum 

theory—which is to say, to most of the 
dominant ideas of the physics of his 
time and ours. Whether this was the 
reason why he never achieved a chair 
at Paris, only a few people could say 
with authority. At any rate it did not 
help him to spread the knowledge of his 
own theories, which were based mainly 
on therincdynamics. I am afraid that 
this little book, which is largely written 
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of experience to draw upon and you can depend upon a 
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pay to consult DRACCO Engineers. 
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in the technical language of philosophy 
and bristles with footnotes after the 
manner of a doctor’s thesis, will not 
help very much in this direction either, 
I should not, however, disparage the book 
for not being what it is obviously not 
intended to be. It is clearly meant for 
the edification of philosophers, and |] 
hope that they will use it to ascertain 
the valuable parts of Duhem’s system of 
ideas and will then impart these to 
physicists and chemists. 


PROPELLANTS AND DISRUPTIVES 


THE CHEMISTRY OF POWDER AND Ex. 
PLOSIVES. Volume II. By Tenney L 
Davis. Published by John Wiley é 
Sons, New York, N. Y. 299 pages. 
Price $3. 

Conciupine the discussion started in 
Vol. I (see Chem. € Met., July 1941, p. 
147), Dr. Davis has divided his mate. 
rial into five chapters: Nitrie Esters; 
Smokeless Powder; Dynamite and Other 
High Explosives; Nitroamines and Re- 
lated Substances; Primary Explosives, 
Detonators, and Primers. Treatment of 
the material is consistent with that in 


Vol. I. (Volumes I and II are avail- 
able combined in one volume. Vol. II 
starts with Chapter V, p. 191.) Histor- 


ical information, preparation, and chem- 
ical and physical properties are includ- 
ed. Tables, chemical equations, photo- 
micrographs and other illustrations to 
gether with quotations from old litera- 
ture add color and interest to the text. 


COMPOUNDS OF CARBON 

INTRODUCTORY ORGANIC CHEMISTRY. By 
E. Wertheim. Published by - the 
Blakiston Co., Philadelphia, Pa. 482 
pages. Price $3. 

ORGANIC CHEMISTRY. 
and Louise Kelley. 
Blakiston Co., Philadelphia, Pa. 
pages. Price $4. 

Orcantc Cuemistry. By William T. 
Caldwell. Published by Houghton 
Mifflin Co., Boston, Mass. 763 pages. 
Price $4.25. 

Reviewed by F. C. Nachod 

THE first text by Wertheim is, as the 
title indicates an introductory treatise, 
tailored rather for students of home 
economics, agriculture, veterinary 
science, nutrition, medicine dentistry 
and pharmacy. It contains a number 
of photographic illustrations such as 4 
duPont beauty (Better things for bet- 
ter living!) surrounded by lucite and 
nylon articles. 

The Hill and Priestly volume is des 
tined more for the chemistry major. 
Chapters on petroleum and motor fuels 
(chapter 5) on vitamins (chapter 45), 
and on polymerization (chapter 46), 
present the more recent developments 
of organic chemistry in clear and cor 
cise language. Like the above mem 
tioned text, this book contains a num- 
ber of study questions at the end of 
each chapter. 

Caldwell’s text addresses a more m@& 
ture student of the field, yet can well be 
recommended to one who only possesses 
a knowledge of general chemistry. 8 
in the two other texts under discrssion, 
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rators which Willson has designed to 
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vy. By over the world. 
the 
a. 482 


All Willson protection is scientifi- 
cally engineered to provide the utmost 
in safety and comfort. That is why so 
many Safety Directors and Purchasing 
Agents specify Willson for head, eye 
and lung protective products. For over 
3 years Willson has been a leader in 
the field of accident prevention. 
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EADING, PA.,U.S.A Established 1871 


ERING 


produce them. And the many respi- © 


the general organization and set-up of 
the subject matter is logical and con- 
forms with modern chemical usage. Es- 
pecially commendable is the last guid- 
ing chapter (38) on the use of organic 
chemical literature. 

All these three texts can be recom- 
mended to the respective audiences. 


CARBON AND HYDROGEN 
PHYSICAL CONSTANTS OF THE PRINCIPAL 

HyprocarBons. Fourth edition. Com- 

piled by M. P. Doss, The Texas Co., 

135 E, 42nd St., New York 17, N. Y. 

215 pages. Price $3.75. 

NEw or corrected data have been added 
to more than 100 pages in this new edi- 
tion, particularly on the hydrocarbons 
related to war-important products such 
as aviation gasoline, synthetic rubber, 
synthetic resins, toluene and the like. 
Constants of nearly 2,000 hydrocarbons 
are given. 


CARBON, HYDROGEN AND OXYGEN 
AN OUTLINE OF THE CHEMISTRY OF THE 
CARBOHYDRATES. By Ed. F. Degering. 
Published by John 8. Swift Co., Cin- 
cinnati, Ohio. 474 pages. Price $6. 
Reviewed by Lee T. Smith 


THE AUTHOR states that this book “is 
the result of the accumulation of data 
over a period of years by the author and 
his graduate students... .” The review- 
er feels that the enormous accumulation 
of data has been thrown in one book 
somewhat uncritically, and the fact 
that the data have been collected by a 
number of people is evidenced by a num- 
ber of contradictions in the book. For 
example, in paragraph 431 an old (1913) 
definition of alpha and beta isomers is 
given which cannot be applied in all 
cases; and in paragraph 721 the con- 
fusion existing on the subject of alpha- 
beta nomenclature is clearly brought out 
by the author. In paragraph 28 Leeu- 
wenhoek examined the starch with his 
microscope in 1719 but in paragraph 
544 he did it in 1836. There are a 
number of inaccurate statements. The 
reviewer would like some proof of the 
statement that inulin occurs in sweet 
potatoes or in lichens (§180), and again 
($51) inulin had been discovered in 1804 
by Rose in the root of Inula helenium 
and not by Braconnot in 1824. 

Those are all minor defects but there 
are too many of them throughout the 
book. Another defect of the book is its 
sketchy character. It gives the impres- 
sion of a card catalog set into print in 
chronological order, rather than criti- 
cally arranged. It is true of every chap- 
ter of the book, flagrantly so of the first 
historical chapter of the book. The quo- 
tations from Genesis (“Abraham pitched 
his tent east of Bethel” and others) are 
not very convincing. There is no men- 
tion of the Genesis story of transforma- 
tion of carbohydrates and other chem- 
icals into sodium chloride—undoubtedly 
the first mention of transmutation of 
elements. 

The reviewer has his doubts as to 
whether there is room in a textbook for 
a chapter on “Absolute Configuration.” 
He also doubts that references to such 
sources as abstracts of Divisional meet- 
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An_ up-to-the-minute Gasket 
Chart showing the cross-sec- 
tions of 36 most popular Gas- 
ket Types, their purposes and 
the characteristics which fit 
them for the specific services 
intended, is now available to 
interested engineers. 


This chart has been issued ~s 
the third in a series of techni-al 
papers on Gaskets compile 1 by 
the Research Laboratory of the 
Goetze Gasket and Packiag 
Company, Inc., oldest and larg- 
est manufacturers of industrial 
gaskets in America. 


In requesting copies of this and 
succeeding issues of “The Gas- 
ket,” 


your business letterhead, men- 


write the company on 
tioning your position. 


GOETZE GASKET & PACKING CO., Inc. 
45 Allen Avenue, New Brunswick, N. J. 


ings of A.C.S. are of much use to an 
average reader. The pictures in the 
book do not contribute a great deal to 
the understanding of carbohydrate chem- 
istry or industry. 

There is, however, a real need for a 
good textbook on carbohydrates. 

Gilman’s Organic Chemistry has three 
very good articles on the chemistry of 
carbohydrates but they do not cover tue 
entire field. Professor Degering has col- 
lected in his book an enormous amount 
of very valuable material. If properly 
arranged, critically rewritten, and care- 
fully proof-read, his book will satisfy 
a real need of college professors and 
students and research men in general. 
I wish to thank various members of the 
Carbohydrate Division for their help 
in reviewing this book. 


SEMI-MICRO QUALITATIVE ANALYSIS 

SeMI-MICRO QUALITATIVE ANALYSIS. By 
J. F. Flagg and W. R. Line. Published 
by D. Van Nostrand Co., New York, 
N. Y. 140 pages. Price $1.50. 

INORGANIC QUALITATIVE ANALYSIS, 
Semi-Micro TecHntque. By H. A. 
Fales and F. Kenny. Published by D. 
Appleton-Century Co., New York, 
N. Y. 237 pages. Price $2.65. 

SEMI-MICRO QUALITATIVE ANALYSIS. By 
A. R. Middleton and J. W. Willard. 
Published by Prentice-Hall, New York, 
N. Y. 254 pages. Price $3.75. 

SemMri-Micro QUALITATIVE ANALYSIS. Sec- 
ond edition. By P. Arthur and O. M. 
Smith. Published by McGraw-Hill 
Book Co., New York, N. Y. 322 pages. 
Price $2.75. 

PRINCIPLES ANND PRACTICES OF QUALT- 
TATIVE ANALYSIS WITH SEMI-MICRO 
LAPoraToRY TECHNIQUE. By P. E. 
Spoerri, H. Weinberger and R. Ginell. 
Published by McGraw-Hill Book Co., 
New York, N. Y. 282 pages. Price 
$2.75. 

QUALITATIVE analysis is a basic course 
for engineers. It has as a primary pur- 
pose the teaching of important prin- 
ciples of chemistry. In recent years, for 
varions reasons, the trend has been to 
the semi-micro technique in teaching of 
“Qual.” -Indicative of this is the fact 
that we have here five recent books. 
They offer a rather wide selection to the 


| teacher looking for a new text that will: 


(1) contain latest available information 
or (2) conform most closely to personal 
ideas, institutional requirements and 
price. 

The books vary, of course, in accord- 
ance with the authors’ notions of what 
constitutes the best arrangement of the 
most important material. But in general 
they cover identical ground. All are di- 
vided into two parts: theory and labora- 
tory procedures. Flagg and Line is the 
smallest and least expensive and has the 
smallest percentage of pages devoted to 
theory. Fales and Kenny has the most 
pages devoted to theory and the labora- 
tory work includes very little on anion 
identification. Middleton and Willard is 
subtitled “A Brief Course” and is a 
reduction of the authors’ more compre- 
hensive “Semi-micro Qualitative An- 
alysis” to the dimensions of a one- 
semester course. Arthur and Smith, the 
only second edition among the five, have 
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the least expensive book on a cost-per- 
page basis—it incorporates changes sug- 
geste’ by users of the first edition. 
Spoerri, Weinberger and Ginell is the 
most complete on anion identification 
and also has a chapter on blowpipe 
analysis. 


RS 

7en- COLLEGE LAB EQUIPMENT 

ted CHEMICAL ENGINEERING LABORATORY 

an Equipment. By O. T. Zimmerman 

ally and Irvin Lavine. Published by Indus- 

and trial Research Service, Dover, N. H. 
5306 pages. Price $5.30. 

ail Reviewed by Paul F. Bruins 

nD. Tuis text is an excellent start to- 

h.p. wards filling the need for a guide to the 

. construction, operating and testing of 

bp. chemical engineering laboratory equip- 


ment. The authors have drawn on the 
experience of many schools of chemical 
engineering who have been forced by 
circumstances to design and construct 
their own equipment. In many cases, 
this is not only necessary but desirable. 
On the other hand, the use of nothing 
but “home made” equipment is a ques- 
tionable policy since the engineering 
companies supplying evaporators, stills 
and other units are often in a position 
to furnish better designed and better 
made pieces which in some cases cost 
less than those made in the school 
shops, when everything is considered. 

The prices quoted in the book for 
quipment are extremely optimistic; and 
unfortunately are usually either junk 
prices which might have been available 
in a particular instance, or very low 
prices from depression years. They are 
apt to give an entirely false idea of the 
cost of useful, well designed equipment 
which should be in the laboratory to 
train a student in the type of equipment 
which he should expect to work with, 
rather than “hay wire” assemblies 
thrown together for a hasty experiment. 
A college administrator, after summing 
the costs of these items and arriving 
thereby at the cost of a new laboratory, 
would appropriate far too small an 
amount; and the department would suf- 
fer thereby. 

The experiments are well written and 
give considerable detail. There is, how- 
ever, a preponderance of experiments on 
low of heat, while other unit operations 
are neglected or omitted entirely. The 
experiments on distillation should be ex- 
panded considerably. Such operations as 
liquid-liquid extraction, solid-liquid ex- 
‘raction, humidification (except as it 
eurs in drying), pumping and combus- 
tion are not covered. 


GLAZE INFORMATION 

LITERATURE ABSTRACTS OF CERAMIC 
GLazes. By J. H. Koenig and W. H. 
Earhart. Published by Ceramic In- 
7 Chicago, Ill. 285 pages. Price 
4, 


Reviewed by Arthur S. Watts 


ConstrruTING one of the most com- 
plete as well as most accurate assem- 
‘lies of information to be found on any 
‘ngle branch of ceramics, this book has 
‘en needed for many years. The ab- 


“tacts are especially well developed andg 
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Unloading and Conveying 
Pulverized Materials From 
Box- and Hopper-Bottom 
Cars 


Fuller-Kinyon Stationary Pumps are being used for unloading 
from both box - and hopper-bottom cars through a simple 
arrangement. 

The handling of war materials in hopper-bottom cars has 
caused an unprecedented demand for this type of car and many 
materials must be shipped in box cars. The installation shown 
is for handling asphalt filler dust but can readily be applied to 
other materials. Unloading hopper-bottom cars, the regular 
installation is used. When unloading box cars either a perma- 
nently attached spout, or portable one, is provided and material 
plowed or shoveled into it through the door. This spout dis- 
charges to a reclaiming spout from the storage bin to the Fuller- 
Kinyon Pump under the track. This pump may be used to fill 
or withdraw material 
from the bin and con- 
vey it to the process 
plant. A Fuller Rotary 
Single-stage Compres- 
sor supplies air for the 
conveying system. 
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in few cases is reference to the origina] 
article necessary. The literature ¢oy. 
ered is excellently chosen and covers 
practically all glaze information of any 
recognized value. The index is well de 
veloped and very complete, enabling the 
user to find the information sought with 
minimum delay. 

This book is the only exclusive assem. 
bly of glaze literature in any language 
and its value in promoting further im. 
provements in ceramic glazes can hardly 
be estimated. Its value is not limited 
to the scientific investigator who in the 
past has frequently neglected important 
related research because the necessary 
literature was not at hand or was not 
located due to the nature of the major 
topic with which the research was con- 
cerned. As a result many exhaustive 
and expensive researches have not yield- 
ed the full benefit that would otherwise 
have resulted. 

The greatest value of this book how. 
ever is to the plant operator and his 
control engineer who usually have not 
the time, and frequently have not had 
the necessary training, for planning 
ceramic researches but who nevertheless 
want to know what others have learned 
regarding the use of various materials 
and combinations before approving ex- 
periments in connection with their prod- 
ucts. The simple, concise mode of pres- 
entation employed by the authors 
should meet every demand in this field. 


RECENT BOOKS 
and 
PAMPHLETS 


Principles and Practice of Flow Meter 
Engineering. Sixth edition. By L. K 
Spink. Published by the Foxboro Co 
Foxboro, Mass. 232 pages. Price $3. A 
new and enlarged edition. Well illus- 
trated and containing all tables and 
formulas needed for ordinary liquid or 
gas flow computation. 


A. 8. T. M. Methods of Chemical Analy- 
sis of Metals, 1943. Published by Ameri 
can Society for Testing Materials, 2605 
Broad St., Philadelphia 2, Pa. 323 pages 
Price $3. Gives two sampling methods 
and 17 standard and tentative methods 
A new feature is the Tentative Recom- 
mended Practice for Apparatus and Re 
agents for Chemical Analysis of Metals. 


Pre-Postwar Action to Meet Postwar 
Conditions. Published by W. J. Barney 
Corp., 101 Park Ave., New York 17, N. ¥ 
12 pages. Outlines programs that are 
actually being carried out to meet post 
war conditions. 


Science and the War. Available from 
from the Secretary, The Kansas Academ) 
of Science, Kansas State College, Man- 
hattan, Kan. 47 pages. A symposium 0! 
nine articles covering food, physics, medi 
cine, chemistry and other sciences in rela- 
tion to the war effort. 


Chemical Treatment of Boiler Water 
By L. D. Betz. Technical Paper No. ™ 
published by W. H. and L. D. Betz. Phila 
delphia, Pa. 5 pages. The cause and cor 
rection of boiler scale, corrosion, carry 
over and embrittlement. 


How to Maintain Electric Equipment 
Published by General Electric Co., Sche 
nectady, N. Y. 372 pages. Price $1./° 
Tips on how. to keep GE equipment ™ 
condition. Mlustrations, tables and chart 
for maintenance engineers. 


Technical Association Papers, 
ies. Edited by R. G. McDonald ard V. 
Waters. Published by Technica! As* 
ciation of the Pulp and Paper Indust 
122 FE. 42 St., New York 17, N. Y 
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> Beckman pioneered the first practical ond portable glass electrade equipment for 


pres- measuring pH. This development has become the foundation for the great modern + 
ithors advancements in pH control of industrial processes. It has made pH control simple, 
field. positive, accurate —enobling industry te step up production, reduce waste and 
make other important economies in production. 
> Beckman developed the first fully automatic glass electrode pH indicator... the 
final link in RH control which enabled the advantages of the glass electrode to be 
applied to large-scale industrial processes on a completely automatic bosis. Today 
_r this instrument is essential to ihe efficient operation of many production processes 
—and is the most modern pH instrument available. 
tinue 
ose > With the development of today’s increasingly complex chemical processes, the 
need arose for faster, simpler methods of analytical control. To meet this need 
— Beckman developed the Quartz Spectrophotometer ... an instrument that embodies 
| oe many unique advancements and saves many hours in making complicated 
oe analytical measurements. Covers the full visible, ultraviolet and near infrared. 
nd Re 
fetals. 
Postwar > Major advancements in petroleum refining — aviation gasoline, synthetic rubber, 
PNY toluene, etc.— have revolutionized refinery practices, making new methods of con- 
oa “trol essential. Modern refineries, by using the Beckman Infrared Spectrophotometer, 
are now able to save many hours in complex hydro-carbon analyses, making this 
sle } instrument one of the key factors in operating today’s refining processes. 
\cadem) 
“cium 
in rela- : 
wate Tus is but a brief outline of the many important advancements in instrumenta- 
2 cor tion pioneered and perfected by the Beckman staff. Perhaps Beckman research and 
\, carr ingenuity in developing advanced instruments for controlling modern industrial 
; processes can help in the solution of your instrumentation problem. 
“ iene Why not write our engineering department? Beckman Instruments, 
nent . National Technical Laboratories, South Pasadena, California. 
chare 
See 
STRUMENTS CONTROL MODERN INDUSTRIES 
Paper 
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step, as chemical industries have perfected new 3 
; 
EERING 
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Although every pos- 
sible production hour 
in our plant is de- 
voted to making the 
implements of war, 
we are still making 
pumps that are needed 
in your regular pro- 
duction. 


Many chemical pro- 
ane are find- 
ing ump Pumps 
solve their wartime 
pumping problems, 
because of the su- 
perior features of 
Bump Pumps. 

them here. 


Positive displace- 
ment type, Bump 
Pumps operate at slow 
speeds and are self- 
priming under high 
vacuums or against 
head pressures—de- 
livering a constant 
volume per revolution 
that is not affected 
by speed or pressure. 


As Bump Pumps 
have few parts, they 
are economical in use 
and maintenance. 
Bump Pumps are easy 
to install and easy to 
maintain. In opera- 
tion the liquid is 
drawn into the intake 
side of the pump by 
vacuum suction and 
expelled at the outlet 
side through piston 
action. Intake and 
Outlet ports are open 
at all times. Perfect 
seal between the two 
rotors prevents liquid 
returning into the in- 
take chamber. 


Consult our engineers 

on your pumping 

problems—catalog up- 
on request, 


BUMP Pun Co. 


LA CROSSE * WISCONSIN 


number of this series was dated Aug 
1943. The purpose of the Chamber et to 
make its membership and interested con. 
panies acquainted with the’ literatup 
which is published. Single copies can 
had without charge. Requests for sey. 
eral copies are supplied at nominal cog 
by the Chamber. 


and addresses presented ‘TAPPL. 
Includes an index to series 1 to 25. 


Economic Problems of the Post-War. 
Chamber of Commerce of the United 
States, Washington, D. C., is issuing 
periodicatly a selected and annotated 

bliography on this subject. The first 


GOVERNMENT PUBLICATIONS 


The following recently issued documents are available at: prices indicated 
from Superintendent of Documents, Government Printing Office, Washington, 
D. C. In ordering publications noted in this list always give comolete title 
and the issuing office. Remittances should be made by postal money order, 
coupons, or check. Do not send postage stamps. All publications are in 
paper cover unless otherwise specified. When no price is indicated pamphlet 
is free and should be ordered from Bureau responsible for its issue. 


Analysis of Oil Production in the Near- 
Depleted Mexia-Powell Fault-Line Fields 
of By H. B. Hill and 
Guthrie. Bureau of Mines, Report of In- ‘ang mM.. I. Cooke. Issued September li, 
vestigations R. L 3712. Mimeographed. ». 4943 Bureau 6f Mines. Mimeographed. 

Engineering Study of the Rodessa Oil » Mineral Wool Production in 1942, By 
Field in Louisiana, Texas, and Arkansas. ~§ Richards Gwinn and A. L. Marks. 
By H. B. Hill and R. K. Guthrie. Bureau ureau of Mines, ‘Mineral Market Report. 
of Mines, Report of Investigations, R. L. - MS No. 1111. Mimeographed. 


3715 Minerals Yearbook, Bureau of Mines, 
Byproduct Coke-Oven Tests of Wash- preprints of chapters with data for 1942 
ington Coals. By H. F. Yancey, Joseph ~ Gold, Silver, Copper, Lead, and Zinc in 
Daniels, E. R. McMillan, and M. R. Geer. South Dakota, by Chas. W. Henderson 
Bureau of Mines, Report of Investigations prji¢e 5 cents; Gold, Silver, Copper, Lead, 
R. L 3717. Mimeographed. and Zinc in Texas, by Chas. W. Hender- 
Some Smali Coal Jigs for Mechanical son, price 5 cents; Gold, Silver, 
Cleaning of Coal at Truck Mines and and Lead in Wyoming, by . 
Other Low-Tonnage Operations. By B. W. Henderson, price 5 cents; Slate, by Oliver 
Gandrud and G. T. Bator. Bureau of 


Bowles and M. 8S. Jensen, price 5 cents; 
Mines, Report of Investigations R. L 3718. Bituminous Coal and Lignite, price lb 
Mimeographed 


cents. 

Survey of Subsurface Brine-Disposal Commercial Dehydration of Vegetables 
Systems in Western Kansas Oil Fields. and Fruits in Wartime. Dept. of Agri- 
By Peter Grandone and Ludwig Schmidt. culture. Miscellaneous Publication No. 
Bureau of Mines, Report of Investigations 324. Price 10 cents. 

R. L. 3719. Mimeographed. Fiber Production in the Western Hemi- 

Economic Considerations in the Recovery sphere. By Lyster H. Dewey. Departt- 
of Magnesia from Dolomite. By Alvin ment of Agriculture. Miscellaneous Pub- 
Schallis. Bureau of Mines, Information lication No. 518. Price 30 cents. 
Circular I. C. 7247. Mimeographed. Louisiana Forest Resources and Indus- 

Some Preliminary Data on Methods for tries. Forest Service, Dept. of Agricul- 
Allaying Coal Dust in Tipples and Cleaning ture. Miscellaneous Publication No. 51% 
Plants. By S. Kingery. Bureau of Price 25 cents. 


Mines, Information Circular IL C. 
Mimeographed. 


Lignite Tables, 1942. By J. Conia 


Saran is a tough thermoplastic originally made to replace such 
strategic war materials as aluminum, stainless steel, nickel, copper. 
brass, tin and rubber. Now found adaptable to a wide range of uses 
in product designing, food processing and wherever non-corrosive 
materials are necessary. Its insulating qualities, flexibility and ease 
of handling make it extremely valuable in installations dealing with 
oils, gases, air, water and corrosive chemicals. It is available in 
tube, pipe, sheet, rod and molded fittings. Technical Bulletin P-8 will 
be sent on request. Address Dept. A. 


Pat. No. 2160931 
HODGMAN RUBBER C0. 
FRAMINGHAM, MASS. 


“(NEW YORK... 261 Fifth Aven 
CHICAGO . . . 412 South St. 
SAN FRANCISCO 121 Second St- 
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| Aug Georgia Forest Resources and Indus- 
r istoM6 Forest Service, Dept. of Agricul- 
1 com. ore. Miscellaneous Publication No. 501. 
25 cents. 


— gpray-Residue Removal from Apples 
a1 cost Ipod Other Fruits. By M. H. Haller, 
ypt. of Agriculture, Farmers’ Bulletin 


io, 1752. Price 10 cents. 

Dutch Elm Disease and Its Control. By 
ames M. Walter, Curtis May and C. W. 
silins. Dept. of Agriculture, Circular 
9. 677. Price 10 cents. 

Experiments with Oils and Lime-Sulfur 
or the Control of the San Jose Scale on 
mach Trees in the South. By Oliver I. 
napp and J. R. Thompson, Jr. Dept. of 
\ericulture, Technical Bulletin No. 852. 
rice 5 cents. 

Diseases of Dent Corn in the United 
iates. By Arnold J. Ullstrupp. Dept. 
f Agriculture, Circular No. 674. Price 
cents. 

Market Diseases of Fruits and Vege- 
Corgan B,bles; Citrus and Other Subtropical 
ber 1), fruits. By Dean H. Rose, Charles Brooks, 
phed. . 0. Bratley and J. R. Winston. Dept. 
12, By Agriculture, Miscellaneous Publications 
Marks Mo. 498. Price 70 cents. 

Report. Chemical Seed Treatments for the Con- 
of Certain Diseases of Sorghum. By 
2 W. Leukel. Dept. of Agriculture, 
echnical Bulletin No. 849. Price 10 


T248 


Mines, 
r 1942 


Zinc in mpents. 

derson, # Animal and Vegetable Fats and Oils— 
, Lead, Mroguction, Consumption, Imports, Ex- 
lender- Borts, and Stocks Quarterly for Calendar 
Copper, Mears 1938 to 1942. By Ray Hurley. 
as. W. Bureau of the Census. Price 10 cents. 


Oliver 
cents; 
rice 1b 


Homogeneous Fiber Wallboard Commer- 
jal Standard ©8112-4383. Bureau of Stand- 
ns, No. TS-3572. September 25, 1943. 
fimeographed. 

Welding Instructions for Use by Weld- 
¢ Supervisors, Leadermen, Etc. of all 
rafts Concerned with Shipyard Welding. 
). & Maritime Commission unnumbered 
jocument. 


The Foreign Trade of Latin America. 
Spanish Edition.) U. S. Tariff Commis- 
ion. In four volumes: Parte I—Comercio 
le la América Latina con el Mundo y con 
s Estados Unidos, price 25 cents. Parte 
I—Politica y Ralaciones Comerciales de 
ada Uno de los Paises Latinoamericanos: 
omo 1—Las Reptiblicas Sudamericanas, 
ree 50 cents; Tomo 2—México y las 
epiblicas de ia América Central y las 
ndias Occidentales, price 50 cents. Parte 
l—Principales Productos de Exportaci6n 
le la América Latina, price 35 cents. 
Commercial Policies and Trade Kela- 
fons of European Possessions in the 
aribbean Area. U. S. Tariff Commission. 
= No. 151, Second Series. Price 40 
n 

Earnings in the Manufacture of Indus- 
tial Machinery, 1942. (Part 3.) Bureau 
tf Labor Statistics. Bulletin No. 720-B 
Continuation of Bulletin No. 720.) Price 
) cents. 

Part-Time Employment of Women in 
fartime. Women’s Bureau, U. S. Dept. 
Labor. Special Bulletin No. 13 of the 
omen’s Bureau. Price 10 cents. 


Supplement No. 1 to Regulations for 
Tansportation of Explosives and Other 
angerous Articles by Land and Water 
Rail Freight, Express, and Baggage 
rvices, and by Motor Vehicle (High- 
4y), and Water, Including Specifications 
Shipping Containers. (Supplement 
% 1 to Regulations effective Jan. 7, 
41.) Interstate Commerce Commission. 
Tice 20 cents, 

Water Levels and Artesian Pressure in 


cetables 
f Agri- 
on No 
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is Pub- 
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A gricul- 
No. 519 


NV 


— 
=z 
BS 
Pon? 


M urvey. Water Supply Paper No. 
%. Price 30 cents. 

An Outbreak of Dermatitis from Alir- 
¢ Engine Covers. By Louis Schwartz 
@ Samuel M. Peck. Public Health 
Reprint No. 2472. Price 5 


Instructions for Painting and Cement- 
= Vessels of the United States Navy. 
eu of Ships, General Specifications, 
pendix 6. 1943 edition. Price 10 cents. 


Federal Specifications. New or revised 
Rancations which make up Federal 
~idard Stock Catalog have been issued 
tollowing items; price 5 cents 
Leather: Strap, Black or Russet— 
271la (superseding KK-L-271). 
Battleship — LLL-L-35la 
ni-l, Linoleum; Inlaid and 
—  LLL-L-359. Amendment-l. 
Plain, Jaspe, and Marbleized— 
Bie: HVaratea, Synthetic, Dry “(Paint 
\drated, nthe r ain 
ment) - TT-¥-216. 


stock for Prompt Shipment. 


we will gladly send a copy. Joseph 


STEELS 


PROMPT SHIPMENT FROM 10 PLANTS 


Over 40 kinds of alloy steels—both standard S.A.E. analysis Principal Products Ineluds: 
and special heat treated Ryerson alloys—are included in the 
wide range of Certified Steel products carried in Ryerson plates, Sheets, Floe: 


Bars, Shapes, Structurals 


Plates, Alloy and Too! 


A special quality control plan on alloy steels gives the heat Steels, Allegheny Stainless, 
treater exact data on every bar to guide him in securing screw Stock. C. F. Shaft. 
better results in less time. Write for complete information. he 
! If you do not have the blue and grey Ryerson Stock List 

. Ryerson & So 


ing, Mechanical Tubing- 
I Reinforcing Steel, Welding 
ANC. Rod, Nuts, Boits, Rivets, 


Plants at: Chicago, Milwaukee, St. Louis, Detroit, Cincinnati, 
Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 
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COOLING 
TANKS 


ALL LIQUIDS 
ALL METALS 


Specialists in Centrifugal Pumps: 


TO SPEED PROCESS WORK 


% More than a quarter century’s 
experience in the design of pumps 
for process work 
++ meticulous 


Guaranteed to 
meet the operat- 
ing conditions for 
which they are 


sold! 


The FREDERICK IRON & STEEL 


care in the selection of the right 
materials for the job . . . highest 

standards for 

heavy, rugged 

construc- 
tion .. . qualify 
FREDERICK to 
build the pumps 
you need to keep 
you operating at 
full wartime ca- 
pacity. Ask for 
details. No obli- 
gation. 


* 


vil 
0. 


4 


Soils ang Suitable for PEN. 
ICILL IN, High hourly Capac. 
rine ity ang Storage feature to 
cy Meet “mergency TeqQuire. 
H EFFICIEN Ments, Quick Shipmens 
HIG Write for detail, “ 
FILTERS For LiGny 

Filtring Manufacturing 
53 Lexington Ave., Brookiyn 5, N.Y. | 


When you want 
accurate and depend- 
able automatic tempera- 
ture or humidity control for 
Industrial Processes, Heating or 
Air Conditioning Systems, callina 
Powers engineer. With over 50 years 
of experience and a very complete 
line of self-operating and air oper- 
ated controls we are well equip- 
ped to fill your requirements. 
Write for Circular 2520 
2727 Greenview Ave., Chicage 


Offices in 47 Citles—See 
your phone directory. 


. 
a 


POWERS REGULATOR CO. 


MANUFACTURERS’ LATEST PUBLICATIONS 


Publications listed here are available from the manufacturers themselves, with- 
out cost unless a price is specifically mentioned. To limit the circulation of 
their literature to responsible engineers, production men and executives, manu- 


facturers usually specify 


Electrical Equipment. General Electric 
Co., Schenectady, N. Y.—Publication GEA- 
4053—36-page bulletin which describes 
and illustrates engineering details and 
fundamental functions of this concern’s 
amplidyne, an externally driven direct- 
current generator which uses a_ short 
circuit and a compensating winding. Lists 
several of the amplidyne’s typical appli- 
cations and cites figures showing gains 
in production made through its use. Con- 
tains a number of constructive diagrams 
showing how the apparatus is employed. 


Lathes. International Machine Tool 
Corp., Libby Div., Indianapolis, Ind.— 
Catalo 50—36-page catalog describing 
and illustrating the line of type “H” 
heavy-duty turret lathes put out by this 
concern. Contains data on specifications 
and weights. 


Heat-Treating. Westinghouse Electric 


& Mfg. Co., East Pittsburgh, Pa.—Book- 
let PB-3251—60-page booklet describing 
four basic heat-treating atmospheres, 
“Endogas,” “Exogas,” ‘“Monogas,” and 


“Ammogas."" Explains the chemical re- 
action, composition cost, applications and 
equipment needed for each atmosphere. 
Includes illustrations of typical furnace 
applications and schematic arrangements 
and flow diagrams. Contains useful en- 
gineering data. 
Electric Furnaces. General Electric Co., 
Schenectady, N. Y.—Publication GEA 
4049—-82-page catalog discussing con- 
trolled, precision heat-treatment and types 
of electric furnaces made by this con- 
cern. Indicates applications for which 
each type is suitable and gives outline 
drawings showing construction details of 
furnaces. Also describes and illustrates 
various types of standard and special con- 


that requests be 


made on business letterhead. 


trol equipment for electric furnaces 
Extensively illustrated by photograph re. 
productions and diagrammatic drawings 


Plastics. Monsanto Chemical Co., §t 
Louis, Mo.—Catalog 1B/7—24-page 
ored catalog intended as a guide for 
product designers using this concern’s 
plastics. Briefly describes different 
methods of molding plastics, rules for ob. 
taining better designs, comparative prop- 
erties of the plastics put out -by this 
eoncern. Also illustrates the various types 
of plastics and describes briefly out- 
standing properties, uses, and design op- 
portunities of each. 


Steel Flooring. Kerlow Steel Flooring 
Co., 222 Culver Ave., Jersey City 5, N. J 
—Catalog MC 43—22-page booklet on the 
line of open steel flooring, gratings, and 
safety steps put out by this concern. 
Contains numerous illustrations which 
show proportion and construction of the 
different designs, and give graphic e- 
planations of advantages of each type. 
Also illustrates the use of this construe- 
tion for various special purposes. Con- 
tains a table of safe load data. 


Plastics. Elmer E. Mills Corp., 812 W. 
Van Buren St., Chicago, Ill.—Catalog 3— 
40-page catalog with numerous color 
reproductions of the line of injection 
molded and extruded plastics put out 
by this concern. Includes data on general 
characteristics, formulation, and _ indus- 
trial applications. Also includes technical 
data and physical properties, and a use- 
ful table on general properties of plastics 
injection molded by this concern. 

Reconditioned Machinery. Morse Bros 
Machinery Co., P. Box 1708, Denver, 
Colo.—Bulletin 431—36-page catalog list- 


For BOILING and 
VOLATILE FLUIDS 


This service is a severe test for any pump—and par- 
ticularly when the liquid handled has corrosive or abrasive 
qualities. Throughout the chemical and process industries. 
LAWRENCE CENTRIFUGALS in both horizontal and ver- 
tical types are successfully handling hot alkalies and acids 
(including sulphuric acid), hot liquids carrying abrasive 
and fibrous matter, hot sludges, slurries, etc. Their per- 
formance everywhere is marked by economy, low mainte- 
nance, freedom from shutdowns, and long life. Let us help 
you solve your pumping problems. Write for the Bulletins, 
stating characteristics of the fluid to be pumped. 


LAWRENCE MACHINE & PUMP CORP. 
LAWRENCE, MASS. 
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Air Tables separate prop- 


y sized materials from %4” 
jown to 100 mesh, either by 
liferences in their specific 
avity or by particle shape. 


Air Tables separate more 
onomically and more sen- 

d itively than any other types 
gravity separation. 


DS Perhaps there is a place in 

processing where Air 
Separation will give 
iter recovery or a higher 
fade product, at lower 


e Bros. 
Denver, 
og list- 


MANY OTHERS 
HAVE FOUND IT SO 


pur engineers will be glad to help 
ve your separating or concen- 
tting problems and submit recom- 
endations. Send sample for 
iboratory tests. 


WITON, STEELE & STEELE, ING 

SALES ‘AGENTS 

"SEPARATIONS ENGRG. CORP. 


CLARK PITTSBURGH PA 


REMIC A 


ing and illustrating the extensive line of 
reconditioned machinery handled by this 
concern, including equipment used in 
chemical, metallurgical, mining, and other 
processing fields. 


Handling Hydrofluoric Acid. Pennsy)]- 
vania Salt Mfg. Co., 1000 Widener Blidg., 
Philadelphia, Pa.—22-page reprint dealing 
with the safe handling of anhydrous 
hydrofluoric acid. Includes properties of 
this acid and their relation to its use, 
materials of construction, details of ship- 
ping containers, transfer of acid, piping, 
valves, pumps and packings, recommen- 
dations on construction, safety practices, 
first aid, and treatment of hydrofluoric 
acid burns. Comprehensive coverage of 
the subject. 


Belt Conveyors. Continental Gin Co., 
Industrial Div., Birmingham, Ala.—Data 
Book ID 105—20-page engineering data 
book on the line of belt conveyors put 
out by this company. Contains extensive 
engineering data in tables, charts, and 
diagrammatic drawings. Includes horse- 
— formulas and belt stress calcula- 
tions. 


Ore Concentration. American Cyanamid 
Co., 30 Rockefeller Plaza, New York, N. Y. 
—Bulletin 12—16-page booklet dealing 
with this concern’s heavy-media separa- 
tion processes for fine ore concentration. 
Describes the processes, apparatus used, 
and the pilot plant used by this con- 
cern. Gives a number of examples on 
industrial applications. 


Pumps. Joshua Hendy Iron Works, 
Pomona Pump v., St. Louis, Mo.— 
Catalog 43—60-page catalog describing 
and illustrating the line of industrial 
pumps put out by this concern. Includes 
data on specifications, applications and 
performances, of each type. Extensively 
illustrated. 


Rubber Chemicals. Monsanto Chemical 
Co., St. Louis, Mo.—32-page booklet deal- 
ing with the line of chemicals for the 
rubber industry put out by this concern. 
Includes data on specifications, uses, typi- 
cal applications and shipping containers 
for this concern’s rubber accelerators, 
antioxidants, wetting agents and de- 
odorants. 


Carburizing Baths. American Cyana- 
mid & Chemical Corp., 30 Rockefeller 
Plaza, New York, N. Y.—24-page booklet 
describing how uniform case hardening 
up to 0.150 in. thickness can be obtained 
by use of this concern’s controlled car- 
burizing bath. Discusses liquid baths, 
simple sodium cyanide baths, activated 
cyanide baths, and safety precautions. 
Illustrated with photographic reproduc- 
tions and charts. Contains useful engi- 
neering data. 


Vibratory Equipment. Syntron Co., 
Homer City, Pa.—Catalog 435—64-page 
catalog on the “Syntron” line of vibratory 
material-handling equipment, including 
electric vibrators for bins, hoppers and 
chutes, vibrating feeders, dry chemical 
feeder machines, gravimetric feeder ma- 
chines, electric hammers, ete. Each piece 
of equipment is illustrated and described 


briefly. Contains data on specifications. 
Extensively illustrated by installation 
photographs. 


Print Making. Corp., 
77 South Ave., Rochester, N. Y.—40-page 
booklet on print making and processing 
for blueprints, sepia negatives, direct 
process prints, reproduced tracings, con- 
tinuous yardage, and cut sheets. Dis- 
cusses how to choose the right process for 
print-making requirements, paper factors 
light principles, and the various types "ot 
machines put out by this concern. Each 
unit is illustrated and described, with 
data on performance, advantages and 


specifications. Extensively illustrated. 
Electronics. General Electric Co., Sche- 
nectady —Publication GEA 4116— 


24-page non-technical book entitled “‘“How 
Electronic Tubes Work.” Designed pri- 
marily for industrial engineers. TIllus- 
trated with 117 sketches and photographs 
with data on the eight basic types of in- 
dustrial electronic tubes and their uses. 
Intended as a primer. Clearly presented 
and well organized. 


Electrical Equipment. General Electric 
Co., Schenectady, Y.— Bulletin GEA 
3710—36-page booklet entitled * ‘Electricity 
in the Chemical Industry.” Illustrates 
and discusses briefly applications of power 
generating and other electrical equipment 
in the chemical and process industries. 
Gives condensed information on  per- 
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HIGH SPEED 
ate) Mortorizep 


10-220 V. 


CHEMICALS 
OIL, GAS 


Use any standard tem- For remote manual open- 
or in- ing and closing of valves, 


strument equipped with se a two-contact push 
“High” contacts. button station. 


* For inaccessible locations 


Easily installed in verti- 
cal or horizontal pipe lines 


Complete Line 


LIFT FORCE 


10 550 


© Water-jacketed 
© Minimum Flow 


* General Specifications 


Universal, reversible motor drives a 
power screw thru a sturdy gear reduc- 
tion. Limit switch built-in. Operates 
slip-stem valves for any medium, up to 
12” EW and DATA’ used pressures. 


Send Cotaleg A3 


AUTOMATIC TEMPERATURE 


CONTROL COMPANY, INC. 


34 E. LOGAN STREET, PHILA, 44, PA 
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| 
OPEN 
: 2? seconds : 
AC or DC : 
((GHOICE OF OPERATION 
Select special features for 
your application... 
© Weather- proof 
© Explosion -proof 
| | 
| | 
| 
\ EERIN 


EVERLASTING 


the WEAR-RESISTING 


VALVE 


WILL NOT STICK . . . because made of 
materials which will not corrode under 
working conditions. 


WILL NOT BIND ... because there is no 
external stuffing box that might be im- 
properly packed. 

WILL NOT WEDGE .. . because disc 
travels in a line parallel with both-in- 
terior of upper bonnet and seat. 


WILL NOT CLOG .. . because straight- 
through design permits full, unim- 


peded flow. 


A 70-degree turn of the operating wrench completely opens or closes the 
Straight-Lever Type of Everlasting Valve . . . and the operation is easy, because 
the wrench gives ample leverage. 


Add to this valuable time-saving feature the many other important advantages 


of the Everlasting Valve . . . its drop-tight seal, its self-grinding action at each 
motion, its provisions against damage to disc and seat, and its ‘everlasting’ 


wearing qualities . .. and you have a valve that is literally unequalled for many 
services on process lines, emergency shut-offs, equipment outlets, boiler blow- 


off, etc. 


Write for Bulletin 


EVERLASTING VALVE CO., 49 FISK ST., JERSEY CITY 5, N. J. 


Valves 


formance and describes briefly each illus. 
trated piece of equipment. 


Pressure-Treated Wood. Koppers Co. 
Wood Preserving Division, Pittsburgh, Pa 
—26-page illustrated booklet dealing with 
the uses of pressure-treated lumber jp 
construction and industry. Designed to 
serve as a guide in material selection for 
engineers, architects, contractors, builders 
and maintenance supervisors, Extensively 
illustrated with typical installations. Also 
explains processes by which lumber js 
treated and termite control. 


Cellulose Acetate Plastics. E. I. du Pont 
de Nemours & Co., Wilmington, Del.—34-. 
page pamphlet describing in detail pro- 
cedures and operations essential to the 
production of finished articles from this 
econcern’s “Plastacele’” cellulose acetate 


plastic sheets. Includes information on cess 
working procedures and typical applica- Mescrib 
tions for various purposes. Physical prop- [Mf liqui 
erties are summarized and factors modi. My use 
fying these properties are detailed. Well antage 


illustrated with schematic drawings 


Plug Valvés: American Car & Foundry 
Co., Valve Dept., 30 Church St., New 
York, N. Y.-—8-page folder dealing with 
the line of full pipe-area lubricating plug 
valves in various metals put out by this 
concern for chemicals, oil, water and other 
fluids, air, gas and vacuum. Includes 
selection data in chart form. Each valve 
is illustrated and described briefly. 


Motors. Fairbanks-Morse & Co., 600 So 
Michigan Ave., Chicago, Ill.—Bulletin 1160 
—1l12-page booklet introducing and de- 
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scribin the new protected polyphase 
squirrel-cage motor put out by this con- 
cern. The unit is illustrated and described 
with outstanding features outlined. In- 
cludes tables of dimensional data. 


Synthetic Resins. Hercules Powder Co. 
Synthetics Dept., Wilmington, Del.—-16- 
page booklet giving in detail the proper- 
ties and applications of this concern’s 
“Hercolyn” and “Abalyn” liquid esters 
of abietic acid. Contains considerable in- 


formation based on research. raft re 

Titanium Dioxide. FE. I. du Pont de 
Nemours & Co., 1007 Market St., Wilming- Gene 
ton 98, Del.—16-page booklet dealing with Bnenec 
this concern’s “Ti-Pure R” rutile titanium lé-pa 
dioxide in resin-emulsion paints. Deals 
particularly with relationship in hiding — 


power and brightness between rutile and 


anatase titanium pigments and their rela- r-4 
tive economy in _ resin-emulsion paints the m 
Contains considerable information in chart lectrica 
form. otors 
Lubrication. The Farval Corp., 3293 E. — 4%. 
80th St., Cleveland 4, Ohio—Bulletin 15— F 
8-page booklet describing this concern’s 
method of providing positive lubrication 5: ie 
to a grou of bearings from a central tine Co 
distributing block by means of a manual ve bor 
or power-operated portable gun Well beecribe 
illustrated. ethods 
Centrifugal Pumps. Warren Steam ations 
Pump Co., Inc., Warren, Mass.—Bulletin ely il 


227—6-page form illustrating and de- 
scribing briefly the type DM and DL 
single-stage, double-suction centrifuga! 
pumps put out by this concern. Also bul- 
letin 236 which deals with the type DBH 
centrifugal pump. Both bulletins include 
a rating table and dimension data. 


cribed. 
ions, dig 
ble eng 


Colorimeter. Photovolt Corp., 95 Madi- 
son Ave., New York 16, N. Y.—15-pasé 
form describing the “Lumetron” photo- 
electric colorimeter model 402E, together 
with monochromatic filters, sample hold- 
ers, accessories for ultra-violet absorption 
fluorescence, etc. Describes operating 
principles of the instrument, outstanding 
advantages, functicnal parts and applica 


tions. Gives specifications and prices ° illustr:; 
+ various accessories. Illustrated with mu 4 

merous sketches. eval 
ales Di 
Non-Metallic Materials. Continental Cc 
Diamond Fibre Co., Newark, Del.—!* —8 
page booklet dealing with the seven nom Bration 

| metallic basic materials put out by this luchar 
| concern, including vulcanized fibre. “Mica ~~ is 
bond,” ‘“‘Haveg-Saran,” etc. Each mate Valua 
rial is illustrated and described briefly uors, 


Contains a table of selection data, am 


detailed physical properties of pe 
the materials, together with suck 
applications. Extensively illustrated 


Low-Voltage Control. Genera! Ble: 
Co., Schenectady, N. Y.—Publication 
3856—24-page bulletin describing 
ecern’s new centralized system or 
viding motor control for comple» oar 
trial processes by combining an 
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mtrol units and accessories into the 
quired number of “Cabinetrol” sections. 
jso lists the uses of “Cabinetrol,” and 
xplains in detail how the equipment is 
hanufactured. Includes a section on lay- 
t tables. Extensively illustrated. 


Pa 
with Compressor Selector. Cooper-Bessemer 
in orp, Mount Vernon, Ohio—Sturdily 
= yilt cardboard compressor selector which 
Pa nerates on the principle of the slide rule. 
vel besigned to compute compressor require- 
Aiss ents, for estimating performance of 
pmpressor units, volumetric efficiency, 
rake horsepower and total piston dis- 
acement. Includes a sheet of instruc- 
Pont ons for us 
equipment. Blaw-Knox Co., Pittsburgh 
the Pa—Bulletin 1929—12-page booklet 
this titled “Fine Separation with Tracyfiers” 
state r steam lines, boilers, gas lines, chemical 
1 On rocesses, gas cleaners and evaporators. 
liea- Mpescribes principles of “fine” separation 
yrop- jg liquids from steam, gas, air or vapor 
nodi- fey use of this system, outstanding ad- 
Wel| dimensional data, typical appli- 
ations, etc. Well illustrated with photo- 
raphic reproductions and diagrammatic ~ 
indry etches. 
New 
with Blown Asphalt. Hercules Powder Co., 
plug [ynthetics Dept., Wilmington, Del.—Form 
this #§25—16-page booklet entitled “Effects of 
other Modifiers Upon Some Typical 
ludes [Properties of Blown Asphalt.”" Describes 
valve ect of “Abalyn” and ‘“Hercolyn” on 
ftening point, penetration, and fluidity 
{ typical asphalt, properties of modified 
1) So sphalt, asphalt extenders, and use of 
1160 is concern’s products in impregnating 
| de- d laminating asphalts. Contains nu- 
phase @erous charts and tables. 
con- 
ribed Draft Control. Preferred Utilities Co., 
In- Bhc, 1860 Broadway, New York 23, N. Y. 
Bulletin 800A—16-page bulletin dealing 
th the installation of a simplified, auto- 
r Co. atic draft control device designed to 
—-16- Bifect savings in fuel consumption of 
‘oper- @atural draft boilers. Shows reiationship 
cern & tween carbon dioxide and preventable 
esters Buel losses, and includes a tabulation of 
le in- sential requirements for a _ successful 
raft regulator and a table of ratings. 
llustrated with diagrammatic sketches. 
—~ Gear Motors. General Electric Co.. 
si henectady, N. Y.—Bulletin GEA-1437D 
‘Deals l6-page, illustrated booklet describing 
niding ¢ types of gear-motors furnished by this 
> oa neern, lists their advantages, and in- 
ae leates Various locations where their use 
saints most desirable. Contains descriptions 
smart { the mechanical feature of these motors, 
S ectrical characteristics of the polyphase 
otors which are integrally built into 
293 E em, and charts showing their horse- 
> ion ower-speed ratings. Well illustrated. 
-ern's 
Precision Machining. Porter-Cable Ma- 
‘entral Co., Syracuse, N. Y.—Form 630—32- 
ranual booklet on this concern’s new pre- 
Well “Wet-Belt” machining method. 
pescribes outstanding features and 
ethods of operation, together with speci- 
Steam @ations of the various units. Exten- 
rulletin illustrated. 
de- 
1d DL § Cooling Control. Sarco Co., Inc., 475 
rifugal ifth Ave., New York 17, N. Y.—Bulletin 
so bul- §'*-12-page booklet covering this con- 
» DBH #™s temperature controls for cooling 
include ftvice of various types. Each unit is 
asrammatically illustrated and  de- 
‘ribed. Includes list prices and dimen- 
Madi- Pons, diagrammatic set-ups, and consider- 
'5-page engineering information. 
photo- 
ogether Automatic Timing. The R. W. Cramer 
e hol », Inc., Centerbrook, Conn.—Condensed 
yrption, Mlalog No. 1—24-page catalog dealing 
erating #th the line of automatic timing equip- 
randing nt put out by this concern, including 
upplicas relays, and switches. Each unit 
ices illustrated and described briefly. 
it 
ietivated Carbon. Industrial Chemical 
es Division, West Virginia Pulp & 
inental- Hyer Co., 230 Park Ave., New York 17, 
e].—l4- ——8-page booklet dealing with rec- 
n non and salvage with this _concern’s 
this active carbon. Particular 
“Mica- ~~ is given to reclaiming and recover- 
mate: Valuable chemical solvents and process 
briefly tors, 
ita an 
ach Photoelectric Glossmeter. Photovolt 
rgested jes 95 Madison Ave., New York, N. Y. 
d meee descriptive folder on this con- 
§ photoelectric glossmeter. Defines 
Blectrie ous terms, outlines principles of meas- 
n GEA- #™ent of closs, and describes the gloss- 
is com @ tr and ‘s various parts. Includes a 
r pro * list. Illustrated by diagrammatic 
jndus- #Ftches. 
ndard 
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Among our younger but thoroughly 
‘experienced pump makers is Harold A. Sampson. 

“Sampy”, who operates a Horizontal Boring Mill, handling pump 
casings and other parts up to 30” sizes, has 14 years of Warren Pump 
experience behind him. He takes as deep pride in turning out the quality 
pumps that “are built to fit the job” as the skilled Warren Pump Makers 
who have been on the job for 20, 30 or even 40 years. 

It is this pride that these skilled men take in Warren Pumps that 
enable Warren equipment to perform so faithfully in the gruelling 24 
hour duty demanded in war plants or the do-or-die duty asked for in the 
United States Navy, Coast Guard and Merchant Marine. It is this pride 
that enabled these Warren Workers to win the Army-Navy “E” Award. 


WARREN PUMPS 


WARREN STEAM PUMP COMPANY, INC. 
WARREN, MASSACHUSETTS 
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Fighters on the WARREN PUMP Production Front. No. 7 of a Series ~ 
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DRYING COSTS! 


Twenty-six cents per ton doesn’t seem such 
a terrific cost for drying ore-flotation con- 
centrates in volumes of about 170 tons per 
working day. But in the particular case 
described in the “blueprint” at the right, 
there was also a considerable dust nui- 
sance, and our prospective customer was 
quite willing for us to see what improve- 
ments we might be able to figure out for 
him. The result: Louisville engineers 
showed this manufacturer that a Louisville 
Steam-Tube Rotary Dryer could eliminate 
the dust nuisance, and also save him over 


$9,000 annually in drying costs as well! 


LOUISVILLE 

MINERALS 
DRYER 

ELIMINATES DUST— 


This is not a unique case. Most of our it- 
stallations are either (1) replacement jobs 
for “competitive” drying systems thi 
failed to give ideal results, or (2) repe# 
orders from old customers who hart 
learned that Louisville Individual Eng 
neering is more than worth its small differ 
ence in cost. Write for further facts—it 
cluding our ability to formulate entirely 
new drying techniques for materi!s which 
have never before been dried in 10/4) 
dryers. Address: Louisville Drying Mi 
chinery Co., Incorporated, 45! Baxte! 


Avenue, Louisville, Kentucky. 
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RECORD RATE OF OPERATIONS IN SOME INDUSTRIES 
PUSHES USE OF CHEMICALS TO ALL-TIME HIGH 


KEVIEW OF the principal chemical- 

consuming industries—not includ- 
ing direct war industries—reveals that 
five of them have been operating at 
record levels and have been responsible 
for raising the Chem. & Met. index for 
consumption of chemicals to new high 
ground. The revised index number for 
August is 181.65 which is an all-time 
high point. The number for September 
dropped to 176.92 but incomplete data 
indicate that the rising trend was re- 
newed in October. Last year the index 
numbers for August, September, and 
October were 169.52, 170.88, and 174.08 
respectively. Hence activities in re- 
cent months have topped those of a 
year ago but the larger outputs can not 
be said to offer proof of more goods 
available for civilian use since a very 
large part of production in the indus- 
tries reported most active, goes into 
some war purpose. 

The five industries which have stepped 
up production far above normal levels 
include steel, oil refining, rayon, glass, 
and fertilizer. Rubber is held at a 
nominal figure in the index and the new 
synthetic branch is not included because 
it is classed as a strictly war enterprise 
for the present, somewhat in the same 
category as munitions. While all of 
these manufacturing lines are turning 
out goods for civilian purposes, essential 
needs hold preference and in some cases, 
rayon for instance, the percentage of 
output intended for normal distribution 
is being reduced as the essential needs 
expand. 

On the other hand there are some in- 
dustrial lines which are being slowed up 
partly by the shortage of manpower and 
partly by their inability to obtain raw 
materials in sufficient volume. This is 
typified in the case of paper mills some 
of which have been forced to curtail 
operations entirely at times because they 
have had no stocks of pulp on hand and 
deliveries were not regularly received. 
Efforts are being made to increase pulp 
production but it is proving very diffi- 
cult to hold labor ranks in the forests 
and the result has been that pulpwood 
has not been coming out in sufficient 
quantities. Some concern has been felt 
regarding the maintenance of mixed 
fertilizer production up to the level 
demanded by the food program. The 
outlook for the raw material supply 
however has improved with larger 
‘mounts of ammonium nitrate, nitrate 
of soda. and potash having been arranged. 
Steps also have been taken to enlarge 
the movement of sulphuric acid from 
muniticns plants to fertilizer works. 

Plans for increasing the soap supply 
have taken the form of directing that 


larger amounts of rosin and other ex- 
tenders be used. Already this has acted 
as a stimulant in the market for rosin 
both in the way of activity and of 
values. 

The Federal Reserve Board has made 
a sharp upward revision in its index 
for industrial production. Different 
factors were considered in making this 
revision. In the first place the Board 
points out that if new products and 
new industries are not included in an 
index, it does not report accurately on 
total production. Secondly, the prob- 
lem of changing quality must be given 
attention. For instance, if physical 
units only were considered, a super- 
bomber of the present would mean no 
more in a production sense than did the 
plane of the preceding war years. Then 
the problem of apportioning work done 
in a given period must be given proper 
consideration. This is illustrated by 
work done in shipyards where if results 
were to be reported on a basis of the 
tonnage launched each month, a yard 
working on a superdreadnaught taking 
two years to build would be represented 
as doing nothing most of the time. 

The addition of about 20 new series 


Chem. & Met. Index for Industrial 
Consumption of Chemicals 


Fertilizers 

Pulp and paper 
Petroleum refining 
Glass 

Paint and varnish 
Iron and steel 


Industrial explosives 
Rubber 
Plastics 


has made the index more representative 
of present day industrial output. These 
have included data on aluminum, mag- 
nesium, explosives, ammunition, and 
chemicals. The changes most import- 
ant in raising the index were in those 
industries producing chiefly munitions 
and whose output is measured in man- 
hours. These were the chemical, trans- 
portation-equipment, and machinery in- 
dustries. The extent of the revision 
may be seen by referring to the old index 
numbers which for 1942 placed industrial 
production at 166 in January with stead- 
ily increasing monthly figures up to 
December which was represented by 195. 
The revised indexes range from 177 to 
221. From January through August in 
the present year the indexes ranged from 
223 to 243. The old index numbers 
gave production of chemicals in 1942 as 
ranging from 155 in January to 206 at 
the end of the year while the revised 
tables raise these figures to 214 and 346 
respectively. For 1943, the revised fig- 
ures place chemical production at 354 
in January and 397 in August while 
the old indexes for the same period 
started at 209 and went to 222. 

The index of Business Week also has 
been revised to reflect the sharp correc- 
tion of government statistics on produc- 
tion in war industries. 

The tanning industry which has been 
considerably depressed because of the 
relative scarcity of hides made but little 
progress in the past month. Competi- 
tion for hides in foreign markets has 
been keen with other countries willing 
to pay higher prices than were offered 
by United States interests. Larger home 
consumption of hides also is reported 
in the different producing countries. At 
the end of October it was announced 
that a control office had been set up 
whereby United States and United King- 
dom interests would coordinate in buy- 
ing hides in foreign markets. 
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The contribution of chemistry and metallurgy to the war 
effort has been enormous. Much of it has been unsung, due 
to the exigencies of war secrecy. And much of it remains, 
fortunately, still to be evaluated and put into full peacetime 


fruits of its metallurgical knowledge gained in the crucible 
of wartime experience. It believes that in many fields no 
planning for increased production or individual product 
efficiency can be complete without giving thought to the pos- 


service. sible applicability of copper and copper-base alloys. 
Revere is naturally proud of its part in broadening the 
Let Us Share With You 


usefulness of copper and copper-base alloys in increasing 
war production. Revere will be glad to share its fund of increased knowledge 
of these metals, especially as applied to chemical and metal- 
lurgical needs. It may be able to help you unravel many a 
knotty problem, help you in the proper selection of metals 
(including the light metals) and to indicate also better 
methods of fabrication where copper and its versatile alloys 
can increase efficiency and cut down production costs. Plan 
to do with copper and you'll plan the better way! 


We're Looking Ahead 


But already Revere is looking ahead to post-war needs, plan- 
ning how best it can utilize to the good of the nation all the 


x= 


Invest in WAR BONDS and Best the Axis 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 17, N. Y. 
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WHEATLEY’'S 
"Syn-Rub-Seal” 


SYNTHETIC RUBBER SEAL 
FULL OPENING, SWING CHECK 


VALVE 


Equipped with Wheatley Synthetic Seal 
—a synthetic rubber ring dovetailed 
and fitted into a removable bronze seat 
also dovetailed to accept this rubber 
ring. When the bronze clapper falls 
against this rubber, a perfect seal is 
formed regardless of what irregularities 
have deposited on the seat or in the 
fluid, such as sand, scale and cuttings 
which under pressure ordinarily would 
completely cut out a hard-surfaced 
seat. 

Preferred by the United States Engi- 
neers on projects handling high octane 
gasoline. 


Sizes 2" to 24" 
Pressures 
125 Ibs. to 2000 Ibs. 
Series 15-30-40-60 
and Ludlow 
FBE - SBE - SOE & FOE 
Steel-lron-Bronze 


@ The rubber ring conforms to all de- 
posits and obstacles and makes it 
possible for this valve to seal under 
the worst conditions. 

@ Seals regardless of viscosity. 

@ Operates equally well on kerosene 
or crude. 

@ Absolutely silent in operation. Ideal 
for refineries and pumping stations 
where the slapping of metal check 
valve cleppers is annoying. 

@ No lapping or grinding of seats 
necessary. 

@ Renewable bronze seat ring, into 
which the rubber ring is inserted, 
can be replaced by the standard 
metal to metal seat, if desired. 


Write for Bulletin No. CM-1 


WHEATLEY 
PUMP and VALVE MER. 


Hale Station, Sand Springs Road 
TULSA, OKLAHOMA 


M‘: OF THE large tonnage chem- 
icals have been made available 
for future delivery with the contract 
prices equivalent to an extension of 
those which have been prevailing. 
The schedule for soda ash quotes light, 
58 percent at 90c in bulk; $1.05 in paper 
bags; $1.13 in burlap bags; and $1.35 
in bbl. These quotations are on a 
basis of 100 lb., fob sellers works. Dense 
ash in bulk is quoted at 95c¢ in bulk; 
$1.15 in burlap bags; and $1.35 in bbl. 
Caustic soda, 76 percent, solid, is offered 
at $2.30 in drums, with flake, ground, 
or powdered at $2.70 per 100 Ib. Liquid 
caustic, 50 percent is held at $1.95 per 
100 Ib. in sellers tanks and 73 percent 
at $2.00 per 100 lb. with a deduction 
of two and one-half cents per 100 Ib. 
if shipped in buyers tanks. Current 
prices are extended for many other 
chemicals including chlorine, sodium 
and potassium salts, and ammonia. 

There has been little change in gen- 
eral market conditions in the last few 
weeks. Stocks of important chemicals 
remain scarce with the movement from 
producing plants preventing any stock 
accumulations. In some cases, the out- 
look is reported to be favorable for more 
liberal supplies in the near future. This 
is referred to alkalis, chlorine, and gly- 
cerine. On the other hand a continued 
shrinkage in supplies is predicted for 
some other commodities. For instance, 
tanners have been urged to use more 
quebracho extract because chestnut ex- 
tract will not be sufficiently available 
for the next few months with indications 
that a shortage of at least 30,000,000 
Ib. will be faced next year. A shortage 
of 300,000 lb. of chrome chemicals for 
tanning also was reported with the more 
favorable view that supplies for De- 
cember would be increased. 

Increased demand for hydrofluoric 
acid has held the market in a tight posi- 
tion for some time and recently reports 
have been current to the effect that acid- 
grade fluorspar has changed from an 
easy position to a tight supply situation. 
To enlarge the fluorspar supply is said 
to involve both mining and milling prob- 
lems. The mining problem will be made 
easier by diverting some of the metal- 
lurgical grade into the chemical grade. 
Metallurgical production will be in- 
creased to help in this situation. Some 
milling capacity has been found in other 
industries notably zine mills. 

Gum rosins also have attracted more 
attention both because of a heavier trad- 
ing movement and because of the rise 
in price for all grades. A good part 
of the buying has come from soap mak- 
ers which is understandable in view of 
the recent government order which 
requires soap makers to use a high per- 
centage of rosin and other extenders in 
their products in order to increase soap 
output and at the same time conserve 
the supply of vegetable oils which are 
being reserved largely for edible use. 
Incidentally a part of the strength to 
prices for rosins comes from the fact 


CONTRACTS COVERING NEXT YEAR’S DELIVERY OFFERED 
AT PREVAILING PRICE LEVELS 
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that trade interests are taking a mop 
pessimistic view about production tota) 
and are inclined to the belief that , 
sharp drop in receipts at distributiy 
points will be registered when the tots) 
for the present season are made aya) 
able. 

The fact that contract quotations ay 
being repeated for 1944 deliveries ; 
proof of the steady price position whid 
most chemical products have maintaing 
throughout the current year. In a fe 
cases where prices have not been fixe 
either by agreement or by government 
order, some fluctuations have been note 
due to conditions particular to the indi 
vidual chemicals but such movement 
have not exerted much influence on th 
average price level. In the last month, 
spirits of turpentine have followed » 
upward price curve and have made. 
slight upward revision in the pric 
index. 

Fertilizer interests have been toli 
that they probably will be given 1 
larger supply of potash than had bea 
earlier indicated. It is now thought 
that some of the muriate earmarked for 
delivery on lend-lease will be turnei 
over for domestic consumption and the 
figure of 30,000 tons has been mentionei 
as the extra amount which may go t 
fertilizer plants. Among other fertilize 
chemicals it is noted that shipments of 
ammonium nitrate have been enlarged 
with November shipments estimated at 
about 21,000 tons. There still seems to 
be some uncertainty regarding the 
amount of nitrate of soda to be im 
ported from Chile in the present fer 
tilizer season. The schedule as nov 
approved appears to fix 190,000 tons a 
the amount to reach our markets by 
the end of the year with shipments y 
to June making up enough to obtair 
a grand total of 500,000 tons. 

With regard to supplies of sulphuric 
acid required for the production @ 
superphosphate, the outlook has become 
brighter. It is reported that mor 
than 10,000 tons of acid from ordnance 
plants were delivered to acidulating 
plants in October and that 33,000 tom 
of 60 deg. acid will be available monthly 
from now on. Earlier in the year it 
had been estimated that a total of 380; 
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Steadily rising prices for spirits of = 
pentine have added slightly to the A 
age price level. Producers of p! »sphors 
are permitted to advance values on 
to government agencies. 
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0 tons of sulphuric acid from govern- 
ment plants would be available for 
superphosphate production, the acid 
being based on 100 percent. However, 
the movement of acid to these plants 
has been below expectations and there 
have been reports that the acid was 
being sold for use in other lines of 
industry. 

The easier supply position of glycerine 
has brought about a recall of the order 
which prohibited the use of fats and 
fatty oils in the manufacture of certain 
lubricating greases. In March it was 
found necessary to enlarge glycerine pro- 
duction and grease manufacturers were 
required to substitute fatty acids for 
at least 50 percent of the fatty oils. 
Now stocks of fatty acids are at an all- 
time low, due partly to a lack of 
processing equipment, while all essential 
requirements for glycerine are being 
met. Hence manufacturers are free to 
make use of whole fats and oils in pro- 


indi 
ementi 
on the 
month, 


wed a1 duction of lubricating greases. 
nade 1s = While the current production of lin- 
» priell seed oil is reported to be passing into 
consumption with practically no unsold 
n toll stocks, the seed situation gives assurance 
ven 4 of a record oil output for the ensuing 
ud beet year and the situation has eased to the 
thought extent that crushers are now asked to 
ked fori set aside 25 percent of production in- 
turned stead of the 45 percent formerly re- 
ind the quired. The possible production and 
ntione @ disposition of linseed oil in the current 
y 80 © crop year has been computed on a basis 
ortilizer that the seed, as now reported pro- 
vents 0! duced, will be equivalent to 897,000,000 
nlargel @ }b. of oil which total may be increased by 
ated st @ 415,000,000 Ib. from foreign sources or 
eems & @ a grand supply total of 1,312,000,000 Ib. 
ng the Consumption is estimated as follows: 
be im § civilian paint and varnish, 255,000,000 
ent military, 110,000,000 Ib.; linoleum 
as BOY and floor coverings, $70,000,000 Ib.; 
tons & @ printing inks, 20,000,000 lb.; core oils, 
kets by 50,000,000 Ib.; miscellaneous, 25,000,000 
ents WH lb; quota oils to other than manufac- 
turers, 120,000,000 Ib.; non-reporting 
manufacturers, 150,000,000 Ilb.; lend- 
alphurie lease and foreign relief, 300,000,000 Ib., 
tion © making a total of 1,100,000,000 Ib. which 
becom? Hi would indicate a surplus of 212,000,000 
it more 
rdnane Stocks of crude menhaden oil are 
dulating Hf about depleted in eastern sections with 
}00 reports of poor results from the Pacific 
months Coast. Fishing operationgs. have ceased 
year "of the Jersey coast and along the 
of 380 Chesapeake but are opening up in south- 
ern waters. 
CHEM. & MET. 
for Weighted Index of Prices for 
OILS & FATS 
Base=100 for 1937 
109.54 
103.8 
ur i , 
_is strong with supplies light 
on i situation regarding linseed 
ed with prices lower. 
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Troy-Engberq Steam Engines driving pumps in an oil 
refinery. In drives such as these the great dependability 
of the Troy-Engberg Engine is an important factor. 


often process plant operators look upon steam, 
once it has left the boiler, as a source of BTU's only. 
They overlook its by-product power possibilities. 


The actual fact is that steam can—and usually should 
—be used twice: first for power and then for, heating. 
In short, steam should function first as a chauffeur" 
driving some sort of process equipment and then_as 
"fireman" to provide heat units for processing or 
heating. , 


That saves on costs. 


TROY ENGINE & MACHINE CO. 


1318 Railroad Avenue Troy, Pa. 


11-Tem-6 
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Berl Saddles 
Tower Packing 


Acid-Proof Valves 


Acid-Proof Pipe 


Acid-Proof Jar 
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A 1000-Page Catalog Could 


/ 


Not Show All KNIGHT 
Chemical Equipment 


In the 37 years the Maurice A. Knight organization has served the chemical 
industry, it has made corrosion-proof equipment for nearly every conceivable 
chemical process. It would take more than a 1000-page catalog to show all 
the types and sizes of Knight-Ware Chemical Equipment. 


In developing new equipment to meet changing needs, our engineers have 
gained invaluable experience in solving new and old problems. That is why 
the chemical industry often submits its toughest corrosion problems to 
Maurice A. Knight. 


Some consider Maurice A. Knight as a manufacturer of chemical stoneware 
alone. While Knight has specialized in this field, the organization also makes 
acid-proof chemical equipment using other combinations of materials best 
suited to meet service requirements. 


The big tower on the flat car below is used for direct cooling of hot acid 
vapors. It has a welded steel shell covered outside with Pyroflex and lined 
with Pyroflex and acid brick. Our engineers ask for as much data as you can 
give regarding operating conditions in order to give you a proposal on your 
requirements. 


MAURICE A. KNIGHT + 111 Kelly Ave. * Akron 9, Ohio 


* * 
We invite you to stop 
at our booth 127-129 


at the Exposition of 
Chemical Industries 


* * 


Corrosion-Proof Tower of Pyroflex Construction 
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INDUSTRIAL CHEMICALS 


INDUSTRIAL CHEMICALS 


Current Price 


Last Month 


Last Year 


Current Price 


Last Month 


Acetone, drums, | 

Acid, acetic, 28%, bbl., ewt 
Glacial 99.5%, drums. 
U.S. P. X 1, 99.5%, dr 
Boric, bbl., 
Citric, ke; 
Formic, cb 
Gallic, 
Hydrofluoric 30% drums, lb. 
Lactic, 44%, tech., , light, bbl., Ib. 
Muriatic tanks, cwt 
Nitric, 36° carboy 8, lb 
Oleum, tanks, wks. tn 
Oxalic, crystals bbi., | 
Phosphoric, tech., Ib.. 
Sulphuric, 60°, tanks, ton:. 
Sulphuric, 66°. tanks, 
Tannic, tech., bbl., 1 
Tartaric, powd., bbl., lb.... 
Tungstic, bbl. lb 

Alcohol, amyl. . ; 
From P entane, tanks Ib.. 

Alcohol, Butyl, tanks, | 

Alcohol, Eth vy. 190 p'f., bbl., gal. 
Denatured, 190 proof 

No. 1 special, dr., 

Alum, ammonia, lump, 
Potash, lump, 

Aluminum su 


bg., ewt 
Aqua ammonia, 26°, drums, lb. 
tanks, Ib.. 
Ammonia, anhydrous, cyl.» 
ks 
Ammonium ‘tech., 
casks, 
Sulphate, wks., ton 
Amylacetate tech., 
tanks, Ib 
Antimony Oxide, bbl., lb. . 
I 
powd., kegs 
Barium carbonate, bbl., ton 
Chloride, 
Nitrate, casks 
Blane fix, dry, thie 
Bleaching powder, 
, gran., bags, ton 
Bromine, cs., I 
Calcium acetate, bags 
Arsenate, dr., ‘b 
Carbide drums, lb 
Chloride, fused, dr., del., ton. . 
e, bags. del., ton. 
Tetrachloride drums, gal. 
Chlorine,liquid,tanks, 100 Ib. 
Cylinders 


ulphate, bbl., 
iethylene on 


ms, 
Formaldehyde, 40%, ‘bbl., lb 
ural, tanks, lb 
drums, lb 
salt, bags, cwt 
ine, ¢.p., drums, extra, Ib. . 


Glaube 


$0. = 


$0.85-$0.109 
3.38 - 3.63 


The accompanying prices refer to round 
lots in the New York market. Where it 
is the trade custom to sell f.o.b. works, 
quotations are given on that basis and 
are so designated. Prices are corrected 

to November 12 
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Lead: 
basic carbonate, dry’ 


White basic 
Red. dry, se 
Lead acetate, = cr 
Lead arsenate, rowd., 
Lime, chem., bulk, 
Litharge, powd., esk., lb 
Lithopone, bags, 
Magnesium carb., tech., bags, ‘aa 
95 be banks, gal... 
97%, tank 
Synthetic, gal 
Nickel salt, double, bhi, Ib.. 
mineral, esk., lb 
Phosphorus, red, cases, Ib.. 
Yellow, cases, Ib 
bichromate, ‘casks, Ib.. 
Carbonate, 80-85% "calc. csk. Jb. 
Chlorate, powd., Ib 
Hydroxide (o's stic potash) dr. Ib. 
Muriate, 60% bags, unit 
Nitrate, ‘bbl. lb 
Permanganate, drums, Ib.. 
Prussiate, yellow, casks, Ib. 
Sal ammoniac, white, Ib 
Salsoda, bbl., ewt 
Salt cake, bulk, ton 
Soda ash, light, 58%, 
tract, ewt 
Dense, bags, ewt 
Soda, caustic, 76% 
cwt 
Acetate, del., bbl., 
Bicarbonate, bbl., 
Bichromate, casks, Ib. 
Bisulphate, bulk, ton.......... 
Bisulphite, bbl., lb 
Chlorate, kegs, Ib 
Cyanide, cases, dom., Ib 
uoride, bbl., 
Hyposulphite, bbl., ewt 
Metasilicate, bbl. 
Nitrate, bulk, ¢ 
Nitrite, casks, Ib 
Phosphate, 
Prussiate, yel. drums, 
Silicate (40° dr.), ewt. 
Sulphide, fused, 60-62 % %, dr. ‘bb. 
Sulphite, crys., bb 1., Ib 
Sulphur, crude at mine, long ton.. 
hloride, dr., 
cyl. “Ib 
Flour, 
Tin Oxide, 
Crystals, bbl., 
Zine, chloride, 
Carbonate, 


‘leaded, bags, 
Sulphate, bbi., ewt 


2232323 
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OILS AND FATS 


Current Price 


Last Month 


Last Year 


Castor oil, No. 3 bbl., lb 
Chinaw ib 
Conant oil, tank, N. Y., 


ona oil, crude (f.o.b. mill), 

8 

Linseed "oil, raw car lots, bbl., lb.. 

Palm, casks, lb 

Peanut oil, crude, tanks (mill), lb. 
Rapeseed oil, 

Soya bean, tank, lb 

(olive. foots), bbl., Ib. 

bbl., zal 

Menhaden, light 

Crude, tanks (f.0.b. factors) Ib. 


Oleo oil, Ne 
Red oil, distilled, dp. 
Tallow extra, loose, ] 
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326-68. 144 


ical 
able | |Last Year 
have 19°15 - 9.40 | 9.15 - 9.40 | 9.15 - 9.40 
wh 109.00-113.00 }109.00-113.00 |109.00-113.00 
y | .20- .23] .20- .23] .20- .23 113] 113 | 112) 
to | .22] .10% .11] .11 .12] 1.12] .1- .12 
1.10 - 1.15 | 1.10 - 1.15 | 1.10 - 1.15 
- .O8 - .084] .O8 - .08} 
| .073- .075| .073- .075| .073- .075 044 044] .043- : 
ware | .05- .054) .05- .053] .05- 5B <-..... 
[18.50 -20.00 |18.50 -20.00 |18.50 -20.00 
| .07}- .084] .07}- .083] .074- 08% .134 .134 
16.50 -......|16.50 -......]16.50 -...... 40- .42] .40- .42] .40- .42 
The .78 18- .25] .18- .25| .18- .25 
| .70-..... .09f- .10] .09%- .10] .10 
nom ..... -.064- .07 .064- .07 -064- .07 
.07 - .073| .07 - .073| .07- .073 
11.04 -......]11.04 -......] 8.19 = 8.26 .054- .06| .06| .05)- .06 
your .033- .04| .033- .04| .033- .04 .0515- .06 | .0515- .06| .0515- .06 
.044] .044- .04- 1.00 - 1.05 | 1.00 - 1.05 | 1.00 - 1.05 : 
17.00 -......117.00 -......117.00 =...... 
| 1.15 = 1.40] 1.15 - 1.40 | 1.15 - 1.40 
| 2.35 - 2.50] 2.35- 2.50] 1.85 - 2.10 BOB ch OB 
Ohio .023- .03| .02%- .03| .023- .03 
02 - .023) .02- .023} .02- .023 
2.30 - 3 2.30 - 3.00 | 2.30 - 3.00 
1.70 - 2 1.70 - 2.00 | 1.70 - 2.00 
.093- .12| .09%- .12| .09%- .12 i- .078- .08| .O07%- .08 
20.20 -......|29.20 -......|290.20 -...... 16.00 -17 16.00 -17.00 |16.00 -17.00 
03 - .04] .08- .04 
.064 .063- .064) .064- .064 
| O4- 04- .043) .04- 043 .08 08 - .09| .08- .09 
| 2.40 2.40 — 2.50 | 2.40 - 2.50 
60.00 -65.00 |60.00 -65.00 |60.00 -65.00 2.50 2.50 - 2.65 | 2.50 - 2.65 ae 
79.00 -81.00 179.00 -81.00 |79.00 -81.00 | 1:35 Sit 
2 | .063- .07 | .063- .07 | .063- .07 
| .03}- .04| .03}- .04| .03}- .04 
.11 .11] .10%- . : 
‘ | 2.25 — 2.35 | 2.25 - 2.35 | 2.25 - 2.35 .80- .85| .80- .85] .80- . 
44.00 -......144.00 -......144.00 -...... .03 - .034| .03- .034) .03 - 
.30- 024- .023| .02%- .024] .023- 
! 3.00 -......] 3.00 -......] 3.00 <...... 16.00 -......|16.00 -......]16.00 -...... 
= | .7- .08| .07- .08| .07 - .08 03 - .04] .03- .04] .03- .04 
| .043- .05| .043- .05] .043- .05 .07 - .08| .0O7- .07- .08 
18.00 -24.00 |18.00 -24.00 |18.00 -24.00 1.90 - 2.40 | 1.90 - 2.40 | 1.96 - 2.40 
118.50 -25.00 |18.50 -25.00 |18.50 -25.00 
.074- .08| .073- .08| .073- .08 
.053- .06| .053- .06| .05- .06 
.73- .80| .73- .80] .73- .80 14- .14- .15] .14- .15 
2.00 ~......] 3.00 -......1 8.08 =...... Cyanide, dr.,Ib..............]| .88- .35| .85| .88—- .35 
.053- .06| .053- .06| .053- .06 Dust, bbl., Ib 
alt oxide, cans, Ib...........| 1.84 — 1.87 | 1.84 - 1.87 | 1.84 - 1.87 ar. 
Copperas, bgs., f.o.b., wks., ton...|18.00 -19.00 |18.00 -19.00 [18.00 -19.00 | 
Copper carbonate, bbl.,Ib.......| .19§- .20] .19§- .20] .18- .20 3.85 4.00 | 3.85 - 4.00 | 3.40 - 3.50) 
5.00 5.50 | 5.00 - 5.50 | 5.15 5.40 
E bbl., ewt.| 1.90 — 2.00 | 1.90 — 2.00 1.90 - 2.00 
.054- .06 | .054- .063] .053- .06 
18- .19| .18- .19] .18- .19 
is 1.05 — 1.10 | 1.05 - 1,10 | 1.05 - 1.10 ; 
| 
nom. ....../ MOM .......] MOM 
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Dec. Jan. Feb. Mar. Apr. 


| 


May June July Aug. Sept. Oct. Nov. Dec. 


Coal-Tar Products 


Dec. Jan. Feb. Mar Apr. May June July Aug. Sept. Oct Nov. Dec °5 


Miscellaneous 


| 
Current Price | Last Month Last Year 


| Current Price | Last Month Last Year 


Alpha-napthol, crude bbl., Ib... ..'$0.52 -$0.55 |$0.52 -$0.55 |$0.52 -$0.55 Barytes, grd., white, bbl., ton... . 2.00- “$2: 5.00 ($22. “$25 00 00-$25.00 
Alpha-naphthylamine, bbl., Ib... . - .32- .34 Casein, tech., bbl., Ib........... | .21 233| .21 234; .19 
Aniline oil, drums, extra, Ib... ... | .16 15 .16 15- .16 China clay, dom., f.o.b. mine, ton., 8. -20.00 | 8. 00 -20. ‘00 | 8.00 ~20:00 
Aniline, salts, bbl., Ib. ......... .22 .24 -22- .2 -22- .24 Dry colors 

Benzaldehyde, U.S.P., dr., Ib..... 85 95 - .95 85 - .95 carbon gas, black (wks.), Ib...| .0335— .30 .0335-— .30 .0335- 
Benzidine base, bbl., Ib.......... 70 .70 75 -70 — .75 Prussian blue, bbl., Ib......... .37 .37 .36- 
Benzoic acid, U.S.P., kgs., lb.. 54 56 .% .5 Ultramarine blue, bbl., Ib... ... -ll- .2 ll- ll- 
Benzyl chloride, tech., dr., Ib 23 25 -23 .25 -23- .25 Chrome green, bbl., Ib. ....... .30 .214 .30 21 
Benzol, 90%, tanks, works, gal.. .| Carmine, red, tins, Ib......... | 4.60 4.75 4.60 — 4.75 | 4.60 - 4.7% 
Beta-na tech., drums, . | 23 24 .24 80 75 - .80 75 - 
Cresol, , dr., lb .11 Vermilion, English, bbl., Ib. ...) 3.05 3.10 | 3.05 — 3.10 | 3.05 - 3.0 
Cresylic ac dr., wks., gal. . SI .83 81- .83 .& Chrome yellow, C.P., bbl., Ib. . 14}- 153; .1 .154) .144- 
Diethylaniline, dr., 40 .45 .40 .45 .45 Feldspar, No. 1 (f.0.b.N.C ), ton.) 6.50 — 7.50 | 6.50 7.50 | 6.50 7.8 
Dinitrophenol, bbi., | 25 .23- .25 .25 Graphite, Ceylon, lump, bbl., Ib..| .08- .10| .O8- .08- 
Dinitrotoluoi, ‘bbl. } 18 -19 18 19 -18- .19 Gum copal Congo, bags, Ib. ..... | — .30 | .09 - .09- 
Dip oil, 15%, dr. gal... | [25] ‘23 - [25 Manila, bags, | [15] 14] 
Diphenylamine, dr. f.0.b wks., Demar, Batavia, cases, Ib.....| .10— .22 | .10- .20 10- 2 
Naphthalene, flake, bbl., Ib 07 -07} .07} 07 — .07} Kieselguhr (f.o.b. mines), ton... .| 7.00 -40.00 | 7.00 -40.00 | 7.00 -40.0 
Nitrobenzene, dr., Ib........... O08 .09 08 - 09 08 — .09 Magnesite, calc, ton. ........... 164.00 —...... 164.00 —...... 64.00 -....- 
Para-nitraniline, bbl., Ib........ | ,47 .49 47 - .49 47 - .49 Pumice stone, lump, bbl., Ib... . . 05 - .07 05 05 - & 
Phenol, U.S8.P., Ib .104 ll -10)- .11 Imported, casks, Ib........... NOM ...+: 
Picric acid, bbl., 35 .40 .40 .35- .40 | 4.02.-....- 
Resorcinol, tech., kegs., 75 75 .80 .75 .80 Shellac, orange, fine, bags, Ib... . . an 
Salicylic acid, tec h., .33 .40 33 .40 .40 Bleached, bonedry, bags, Ib... . 
Tolidine, bbl., lb ed .86- .88 .86- .88 .88 Soapstone (f.o.b. Vt.), bags, ton.. 10.00 -12.00 10.00 —12.00 110.00 -12.00 
Toluol, drums, works, gal Tale. 200 mesh (f.o.b. Vt.), ton... 8.00 — 8.50 | 8.00 — 8.50 | 8.00 8.0 
Xylol, com., tanks, gal. 200 mesh (f.0.b. Ga.), ton..... 6.00 8.00 6.00 — 8.00 | 6.00 - 8.00 


Los Angeles on Oct. 15. 
is now located in the Russ 


Tower Bilidg., Seattle, from 


tory. 


ger of the company. 
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Tuse Turns, Louisville, gerd its office in Buckeye Soda Products (¢ 


‘orp., Pittsburgh, 


Pike, Jr.. Cincinnati where L. W. W 


district manager for the Posie Coast area’ district manager. 


Bldg., San Fran 


cisco. An office has been opened in the Smith EVANS CHEMETICS, INC., 
which John M. _ leased space at 300 Pearl St., 
Hartley will handle business in the Wash- will be used to enlarge its 
ington, Oregon, and British 


Columbia terri- ties. 


THe NATIONAL RapiaTOR Co., Johnstown, CurLer-HAMMER, INC., Milwaukee, bas 
GovuLps Pumps, INc., Seneca Falls, N. Y., has appointed Paul J. 
has appointed Eric E. Backlund sales mana- @f its Philadelphia branct 


late Harry N. Booth. 


last month absorbed five distributors: Con- 4 Be ~ G. Huntington from Washingto 
sumers Chemical Co., 12 South 12th St., M. K. Minnich, sales manager. troit. where he will act as assistant to G. = 
Philadelphia, with C. F. Wolters, Jr... in PoRCELAIN ENAMEL & MFG. Co.. Baltimore. Brunner, general manager of the nationa 
charge: Tri-State Chemical Co. Inc, 668 pas changed its corporate title to the-Pemeo Sales and service division. 

South Main St... Memphis and 2507 First Ave., Corp has 
Birmingham, with E. A. Jones in charge; Lippy-OWENS-Forp Guiass Co., Toledo, pe 
The Sunshine Soda Co., Penton Bldg., Cleve PrRack LABORATORIES, INC... New York, has acquired the Liberty Mirror Works, “Brae 


land; Central West Chemical Co., Omaha, appointed A. J. Bradley ge 
with V. M. Jacobsen in charge: and the = ger. 
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Industrial Notes 


‘o. 838 Main St., Jessor Steet Co., Washington, has 


AMERICAN WELDING AND Mre. Co., Warren, THE B. F. 
Ohio, has named R. S. Arnold assistant to M 


ahl will serve as’ elected T. W. Pennington vice-president i 
charge of sales. 


New York, has Foop MACHINERY Corp., San Jose, Calif, 

Brooklyn, which has purchased a controlling interest it the 

production facili- Niagara Sprayer and Chemical Co., Middle 
port, N. ¥ 


hompson manager anpointed C. V. Topliffe manager of its offiee 
1 to succeed the jn Boston to succeed W. E. Addicks who has 
been moved to New York. 


Goopricu Co., Akron, has moved 
to De 


divisie® 


neral sales mana- ridge, Pa., and will operate it as 
of the glass company. 
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Pittsburgh-Des Moines Steel Company maintains a 
Chemical Storage Fellowship at the Mellon Institute 
of Industrial Research for scientific and experi- 
mental laboratory work on special storage prob- 
lems, with basic studies of all factors involving 
the storage of liquids and gases. Research is 
conducted continually on proper storage tem- 
peratures and pressures, types of container 
material, and container types and shapes, 
for the best solution of the industry's 
present and future storage demands. 
Pittsburgh-Des Moines storage tanks 
for the chemical process industries are 
_ designed and manufactured for the 
handling of any gas or liquid—to 
meet your particular requirements, 
with minimum annual cost. 


who has 


moved 
to De 


national 
PITTSBURGH - DES MOINES STEEL co. 
PIBTSBURGH, PA., 3417 NEVILLE ISLAND—DES MOINES, IOWA, 916 TUTTLE STREE" 
r TORK ROOM 990, 251 BROADWAY - _ CHICAGO, 1207 FIRST NATIONAL BANK BUILD 
1216 PRAETORIAN BUILDING - SAN FRANCISCO, 606 RIALTO BUILDING 


; = 
| 7 
ee, has * 
its office 


PROPOSED WORK 


Kansas—National Refining Co., Coffey- 
ville, plans to construct additional 
plant facilities. Project will be financed 
by Defense Plant Corp., Wash., D. C. 
Estimated cost $1,660,000. 


Oregon—Columbia Metals Co., c/o Bonne- 
ville Authority, Exchange Bldg., Port- 
land, plans to construct an alumina- 
from-clay plant. Project wiil be 
financed by Defense Plant Corp., Wash., 
D. C. Estimated cost $6,000,000. 


Pa., Neville Island (br. Pittsburgh )— 
Marecus-Ruth-Jerome Grease Co., H. 
Bernstein, Vice Pres., and Gen. Megr., 
plans to rebuild rendering plant. 


Texas—General Tire & Rubber Co., 1708 
East Market St., Akron, O., plans to 
construct an auto tire manufacturing 
plant. Estimated cost $4,500,000. 


Tex., Texas City—-Monsanto Chemical 
Co., Texas City, and 1700 South Sec- 
ond St., St. Louis, Mo., plans the con- 
struction of a formaldehyde plant to 
be used in the manufacture of plastics. 
Estimated cost $1,000,000. 


Wash., Ellensburg—Northwest Chemur- 
gy Cooperative, c/o H. P. Carstensen, 
Almira, plans construction of starch 
factory. Estimated cost $60,000. 


Ont., Sault Ste Marie—Abitibi Power & 
Paper Co., Ltd., 408 University Ave., 
Toronto, plans to construct a 15x62x72 
ft. plant. Estimated cost $40,000. 


Que., Quebec City——Canada Cement, Ltd., 
Canada Cement Bldg., Montreal, plans 
to remodel its mill. 


CONTRACTS AWARDED 


Calif., Watson—Richfield Oil Co., Rich- 
field Bldg., Los Angeles, has awarded 
the contraet for the construction of a 
gasoline refinery to Lummus Co., 634 
South Spring St., Los Angeles. Esti- 
mated cost $13,000,000. 


Ia., Hubbard—Farmers Elevator, Hub- 
bard, will construct a soy bean pro- 
cessing mill. Work will be done by 
day labor. Estimated cost $40,000. 


Ind., Wabash—Container Corp. of Amer- 
ica, 111 West Washington St., Chi- 
cago, has awarded the contract for 
the construction of a 1 story corru- 
gated board plant to Sill Construction 
Co., 520 North Michigan Ave., Chi- 
cago. Estimated cost $40,000. 


Maryland—Kelly Springfield Tire Co., 
Cumberland, has awarded the contract 
for additions to its factory to G. F. 
Hazelwood, Cumberland. 
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Work Contracts Work Contracts 
Middle Atlantic............. $40,000 $1,530,000 14,559,000 15,366,000 
. 50,000 8,770,000 28,193,000 
795 ,000 10,195,000 16,435 ,000 
West of Mississippi.......... 7,160,000 563 ,000 22,700 ,000 16,270,000 
6,060 ,000 13 ,000 ,000 21,585,000 70 ,603 ,000 
80 ,000 683 ,000 11,361,000 2,554,000 
$13,340,000 $16,621,000 $89,505,000 $150,483,000 


New Jersey—Hoffman-LaRoche,  Inc., 
Kingsland Rd., Nutley, has awarded 
the contract for the construction of 
a plant for the manufacture of peni- 
cillin to White Construction Co., 95 
Madison Ave., New York, N. Y. Es- 
timated cost $300,000. 


N. J., Linden—Standard Oil Co. of N. J., 
Bayway Refinery, will construct an 
aviation fuel testing building. Work 
will be done with own forces. Esti- 
mated cost $110,000. 


N. J., Morristown—Allied Chemical & 
Dye Corp., 61 Bway., New York, N. Y., 
has awarded the contract for the con- 
struction of a l-story laboratory build- 
ing to H. K. Ferguson, 25 West 43rd 
St., New York. Estimated cost $40,000. 


N. J., Rahway—Merck Co., 126 East Lin- 
coln Ave., has awarded the contract 
for general alterations to manufactur- 
ing plant to Oschwald Construction 
Co., 854 Clinton Ave., Newark. Esti- 
mated cost $40,000. 


N. J., Trenton—Heyden Chemical Co., 
50 Union Sq., New York, N. Y., has 
awarded the contract for the manufac- 
ture of a plant for penicillin to Walter 
Kidde Constructors, Inc., 140 Cedar 
St., New York. Estimated cost includ- 
ing equipment $1,000,000. Project 
will be federally financed. 


Ohie—Eagle Rubber Co., Inc., Richard 
Long, Pres., Ashland, has awarded the 
contract for a 3 story factory to Aus- 
tin Co., 16112 Euclid Ave., Cleveland. 
Project will be federally financed. 
Estimated cost $80,000. 


Ohio—Firestone Tire & Rubber Co., 1278 
South Main St., Akron, has awarded 
the contract for a l-story, 141x150 ft. 
synthetic rubber factory addition to 
Carmichael Construction Co., 148 Mil- 
ler Ave., Akron. Est. cost $215,000. 


O., Akron—Seiberling Rubber Co., 345 
15th St., Barberton, has awarded the 
contract for a 2 story, 80x140 ft. fac- 
tory to National Concrete Fireproofing 
Co., Citizens Bldg., Cleveland. Esti- 
mated cost $60,000. 


0., Bedford—Ben Venue Laboratories, | 
Northfield Rd., have awarded the con- 
tract for a 1 and 2 story, 63x170 ft. 
laboratory and office buildings and | 
story 48x63 ft. boiler house to Albert 
M. Higley Co., 2036 East 22nd St., 
Cleveland. Estimated cost $200,000. 


O., Mansfield—Mansfield Tire & Rubber 
Co., Mansfield, has awarded the con- 
tract for a 5 story, 100x100 ft. factory 
to Steinle-Wolfe Co., 1515 Croghan 
St., Fremont. Project will be feder- 
ally financed. Est. cost $200,000. 


Tennessee—Firestone Tire & Rubber Co., 
c/o J. E. Davis, Vice Pres., Firestone 
Blvd., Akron, O., has awarded the con- 
tract for the construction of an airplane 
tire manufacturing plant to S & W Con- 
struction Co., Shrine Bldg., Memphis. 
Project will be federally financed. Es- 
timated cost will exceed $50,000. 


Texas, Hawkins (Yantis P. O.)—Hum- 
ble Oil & Refining Co., Humble Bldg. 
Houston, and Natural Gasoline Corp. 
P. O. Box 1589, Tulsa, Okla., have 
awarded the contract for a Hi-Octane 
gasoline plant to Gasoline Plant Con- 
struction Corp., Second National Bank 
Bldg., Houston, at $460,000; 100 mi. 
3- to 24-in. crude oil gathering pipe 
line to Anderson Bros. Construction 
Co., Tulsa, Okla., at $63,000. 


Ont., Toronto—Gutta Percha & Rubber 
Co., Ltd., West Lodge Ave., has award- 
ed the contract for an addition to its 
plant to A. W. Robertson, Ltd., 57 
Bloor St., W. Est. cost $60,000. 


Que., Arvida—Aluminum Co. of Canada, 
Ltd., 1700 Sun Life Bldg., Montreal, 
has awarded the contract for rebuild- 
ing and constructing addition to alu 
minum powder plant to Foundation 
Co. of Canada, Ltd., 1538 Sherbrooke 
St., W., Montreal, at $123,000. 


Que., St. Laurent—(Montreal P. 0.)— 
Dominion Government c/o Ministry of 
Munitions & Supply, Ottawa, Ont, 
Can., has awarded the contract for 4 
24 story, 67x202 ft. penicillin manu- 
facturing plant to Foundation Co. of 
Canada, Ltd., 1538 Sherbrooke St.. 
Montreal. Est. cost exceeds $500,000. 
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PRODUCTION FOR DESTRUCTION 


at greatly adds 
this country's capacity, for pro- 


THROUGH SOUTH AMERICA 
AN EDITOR 


GETTING ALCOHOL FROM 
SULPHITE LIQUORS 


dielectric materials 
faster, better 


You can beat present schedules on war orders and 
get more business with Thermex high frequency heat- 
ing. Here is one of the miracles of electronics that 


rts ae ° is practical and available for war production now! 


. _ « Rub- Thermex heats any non-metallic product in seconds 

War Bond Thit Week or minutes—instead of hours or days. Wniformity 

of the heat is not affected by thickness of the 

material. This is because heat is generated inter- 

nally by molecular friction, and is therefore uniform 


at any point in the high frequency field. 


ins 
fabrics. 


Thermex units are available in a wide range of 
capacities for almost any requirement. Application 
engineering advice is prompt and without obligation. 
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Louisville, Kentucky 
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